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FOREWORD 


A  largtt  part  of  the  %iotk  reported  here  was  eoiq>leted  while  the 
author  waa  enplc^ad  aa  aaelstant  in  research  on  Project  MR  150-166 
supported  by  Contract  609(20)  between  Yale  University  and  the  Office 
of  Naval  Research.  Funds  for  the  enployment  of  siibjects  x«ere  also 
provided  by  this  contract.  Appreciation  for  their  work  In  connection 
with  the  contract  Is  extended  to  Glenn  L.  Bryan,  Head,  and  to  John 
Magay,  Assistant  Head,  Personnel  and  Training  Branch,  Psychological 
Sciences  Division. 

Penalsslon  Is  granted  for  reproduction,  translation,  publication, 
use,  and  disposal  of  this  article  In  whole  or  In  part  by  or  for  the 
United  States  Govemnent. 

Funds  from  Contract  Monr  609(20)  together  with  a  grant  from  the 
Ford  Foundation  provide  support  for  a  continuing  program  of  research 
on  thinking  In  the  Department  of  Psychology  at  Yale.  The  research 
during  the  past  six  years  has  included  experimental  studies  of  concept 
attainment,  problem  solving,  decision  making,  and  creative  thinking. 
Copies  of  this,  and  all  preceding,  technical  reports  resulting  from 
the  work  are  available  In  more  than  25  university  libraries.  Reprints 
of  published  articles,  when  still  available,  will  be  sent  upon  request. 


Donald  W.  Taylor 
Professor  of  Psychology 
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Th«  «sp«rlMat  invMtlgattd  probl«a>solvlng  pcrfonMoee  uadtx  thr«« 
conditions  of  strsssy  with  snxlsty  so  an  lndlvidual*dl£farsnes  variable* 

The  first  purpose  of  tha  study  was  snpirlcal;  tha  litaratura  relating 
these  variables  to  problem  aolving  is  inconclusive*  The  second  purpose 
involved  an  assessment  of  the  effects  of  discrimination  between  stresses 
on  the  basis  of  the  extent  to  which  they  have  ego>threatening  properties* 

In  one  high-stress  condition,  attempts  were  loade  to  reduce  ego-threat¬ 
ening  cues  and  yet  to  induce  anxiety;  the  threat  of  receiving  painful  elec¬ 
tric  shocks  was  used  as  the  stress  la  this,  the  "Shock"  condition*  In  con¬ 
trast,  an  "Ego-threat"  condition  used  instructions  and  procedures  that 
emphasised  the  testing  aspects  of  the  experimental  situation  and  attempted 
to  associate  performance  on  the  problems  with  intelligence  and  with  such 
concepts  assumed  to  be  related  to  ego  integrity  as  masculinity,  individ¬ 
ualism,  and  good  mental  health*  Both  stress  situations  were  coshered  to 
a  Control  condition,  which  was  designed  to  be  low  on  both  ego- threatening 
cues  and  other  streee  cues* 

individual  differences  In  anxiety  were  Indexed  both  by  the  Test  Anxiety 
Questionnaire  (TAQ)  (as  well  as  several  othar  questionnaire  smasures  of  the 
predisposition  to  anxiety)  end  by  two  indices  given  at  various  times  through^ 
out  the  testing  session,  one  an  adjective  check  list  measure  (ACL)  and  the 
other  a  measure  of  palauir  perspiration  (PPH)*  In  addition,  an  attempt  was 
made  to  index  changes  in  Drive  level  by  using  two  forms  of  a  paired-asso¬ 
ciates  learning  task  thought  to  be  subject  to  facilitation  by  stress  and 
anxiety* 

Use  of  the  ACL  as  an  index  of  how  effective  the  stress  manipulations 
were  in  affecting  anxiety  arousal  indicated  that  the  Shock  and  Control 
manipulations  functioned  as  Intended  but  that  the  Bgo-threet  manipulation 
did  not  produce  the  Intended  enxlety  increase;  the  Ego  condition  was  there¬ 
fore  dropped  from  subsequent  analyees*  Since  neither  the  PPM  nor  the 
learning  task  yielded  the  enticipeted  results,  the  ACL  wes  used  as  the 
primary  arousal  index* 

Performance  on  a  series  of  12  reasoning  problems  was  found  to  be  re¬ 
lated  to  TAQ  level*  In  the  Control  condition,  the  middle  TAQ  group  was 
Inferior  to  the  two  extreme  groups;  in  the  Shock  condition,  the  low  TAQ 
group  wee  superior  to  the  groups  at  higher  TAQ  levels*  In  addition, 
there  was  a  eigniflcant  strees  effect,  with  the  Shock  condition  producing 
superior  performance;  however,  this  held  true  only  for  subjects  of  high 
intellectual  aptitude* 

The  evidence  suggested,  although  not  conclusively,  that  the  problem 
solving  differences  related  to  stress  and  to  TAQ  were  not  a  function  of 
differences  in  anxiety  aroueal,  at  least  as  measured  by  the  ACL*  The 
results  were,  therefore,  interpreted  by  assuming  that  both  TAQ  and  aptitude 
ere  related  to  differences  in  the  level  of  self-confidence,  and  that  the 
latter  mediated  the  facllltetlve  stress  affects  that  were  observed*  The 
discussion  also  emphasised,  first,  the  importance  of  having  iseasures  of 
aroused  anxiety  when  interpreting  stress  and  predispositional- anxiety 
effects  and,  eecond,  the  possible  insensitivity  of  problam  solving  to 
some  debilitating  anxiety  effects* 
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1HTROD!1CTIO!I 


Tlilf  study  was  undsrtsksn  In  an  attempt  to  determine  how  certain 
dimensions  of  anxiety  and  stress  relate  to  effectiveness  in  problem 
solving.  Vlhile  the  literature  relating  anxiety  variables  to  performance 
is  voluminous,  the  vast  bulk  of  it  is  concerned  exclusively  with  perform* 
ence  on  rote  learning  taslcs.  TRiere  the  performance  is  achlevesient  in 
problem  solving,  there  is  a  paucity  of  evidence.  The  first  purpose  of 
this  study,  then,  was  siiq>ly  empirical— to  extend,  to  some  degree,  the 
ava^able  information  on  the  relations  of  anxiety  and  stress  to  problem 
solving. 

In  addition,  this  study  was  intended  as  a  test  of  certain  hypotheses 
relating  to  the  mechanisms  of  stress  and  aniclety.  This  was  necessary, 
because  even  a  fundamentally  empirical  investigation,  when  it  is  con¬ 
cerned  VTlth  anxiety-related  concepts,  must  become  deeply  involved  TTith 
theoretical  sj'stems.  The  complexity  of  these  concepts  has  given  rise  to 
a  rich  variety  of  theoretical  Interpretation  which  the  available  data 
have  done  little  to  clarify.  The  assumptions  that  were  made  about  the 
flNchanisms  of  anxiety  were  critical  in  determining  the  nature  of  the 
present  investigation.  Hence,  the  theoretical  model  that  underlies  the 
manipulations  and  measurements  used  here  will  first  be  briefly  outlined. 

Theoretical  Model  of  Anxiety 

There  were  three  assumptions  basic  to  the  present  working  model  of 
anxiety.  The  first  was  that  the  most  important  factor  determining  wheth¬ 
er  stress  will  facilitate  or  will  debilitate  performance  (in  problem 
solving,  at  least)  is  the  presence  or  absence  of  a  feeling  of  threat  to 
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ont's  ego>£nt*grlty.  T^en  rasponsat  ralatad  to  ago-thraat  ara  pradom- 
Inant,  atreaa  will  disrupt  parfomanca.  Tlhen  they  ara  not  pradomlnanti 
stress  will  be  faellitativa* 

The  responses  mediated  by  such  feelings  of  ego- threat  might  include 
thinking  self-accusatory  thoughts,  fixating  on  the  threatened  punishment, 
and  such  ego-defensive  responses  as  escape  through  fantasy,  a  lowering 
of  attention  to  the  threatening  task,  depression  of  arousal  level,  and 
perseveration.  All  of  these  would  preclude  constructive,  task-oriented 
eetivlty^. 

When  these  ego-threat  related  responses  are  not  dominant,  we  assumed 
that  the  responses  to  stress  vrlll  consist  of  such  ordinarily  facllltative 
responses  as  increased  task  attention  and  a  higher  task-oriented  energy 
level^. 

The  second  assuc^tion  was  that  two  factors  are  of  prime  Importance 
in  determining  whether  a  feeling  of  ego  threat  will  be  present:  first, 
the  cues  of  the  stress  situation  Itself,  and,  second,  the  strength  of 
individual  responsiveness  to  such  cues. 


1.  It  is  true,  of  course,  that  the  tendency  for  an  ego-defensive  response 
to  be  disruptive  of  performance  will  vary  with  the  tesk.  Ruebush  (1960), 
for  example,  has  demonstrated  that  high-anxious  subjects  tend  to  be 
iBore  cautious  and  that,  for  a  task  like  the  T7itkin  Esibedded  Figures 
Test,  cautiousness  leads  to  superior  performance.  Similarly,  Ifaite 
(1959)  predicted  correctly,  on  the  basis  of  task  characteristics, 
facilitation  for  anxiety  on  the  Stroop  Test  and  debilitation  on  the 
Porteus  Mase.  The  assumption  in  the  present  study  was  that  ego- 
defensive  responses  would  tend  to  be  disruptive  for  the  kind  of 
problem  solving  tesk  used  here. 

2.  The  distinction  being  mede  here  perhaps  relates  to  the  distinction  made 
by  Freud  between  "neurotic  anxiety"  and  "objective  anxiety"  or  fear. 

In  objective  anxiety,  one's  energies  are  directed  toward  dealing  with 
the  external  threatening  object.  In  neurotic  anxiety,  the  emotional 
reaction  is  Inappropriate  to  dealing  with  the  threatening  object. 


Th«  third  aattmptlon  tfas  that  th«  degrea  of  affact  of  tha  ttraaa, 
althar  focllitatlva  or  dabilltativa,  X7lll  vary  as  a  nultlpllcatlva  func¬ 
tion  of  tha  intensity  of  enxiaty  that  is  arousad*  This  assusiption  is 
fundamentally  that  ifhatever  responses  are  cued  off  by  stress  will  be 
energised,  in  the  Hullicn  Drive-multiplicative  fashion,  by  tha  degree 
of  anxiety-associated  activation  that  is  aroused. 

Finally,  it  is  is^ortent  to  note  an  assumption  that  response  to  one 
of  the  standard  scales  of  test-related  trait  anxiety,  the  Handler-Sarason 
Test  Anxiety  Questionnaire  (TAQ),  reflects  individiial  differences  both 
in  the  tendency  for  a  stress  to  be  interpreted  as  ego- threatening  and  in 
the  typical  level  of  stress-associated  anxiety  arousal'^.  The  rationale 
for  this  assumption  is  in  part  based  on  the  character  of  the  items  of 
the  TAQ.  SoBie  of  the  items  refer  to  the  subjective  content  of  cognition 
and  mood  when  in  a  testing  situation,  e.^»,  confidence,  tnrry,  etc.; 
others  refer  to  symptoms  of  arousal,  such  as  accelerated  heartbeat. 

The  former,  it  was  hypothesised,  reflect  largely  (although  not  exclusive¬ 
ly)  ego-threat  sensitivity,  the  latter  largely  anxiety  arousal^. 

This  study  was  designed  to  test  soise  of  the  implications  of  this 


3.  Further  discussion  of  the  TAQ  con  be  found  in  the  section  on  Design 
and  Procedure* 

4.  The  model  that  is  here  proposed  involves  many  constructs  derived  from 
the  theoretical  work  of  Child  (1954)  and  Alpert  and  Baber  (1960),  and 
particularly  of  those  who  hove  developed  and  T»rked  with  the  Test  Anxi¬ 
ety  Questionnaire  (e.j;.,  Sarason  and  Handler,  1952;  Handler  and  Sarason, 
1952;  Ruebush,  1960;  1.  Sarason,  1956a,  1956b,  1957,  1958,  1960,  1961). 
Bach  of  the  first  tm  assumptions  is  related  to  concepts  developed  by 
these  theorists.  The  third  assumption,  on  the  other  hand,  is  more 
closely  akin  to  the  thinking  of  the  Drive  theorists,  such  as  Spence 

and  J.  Taylor  (e.£.,  J.  Taylor,  1953,  1956;  Spence  end  Farber,  1953; 
Spence,  Farber,  end  IjcFann,  1956;  Spence,  Farber,  and  Taylor,  B.,  1954; 
Spence,  Taylor,  and  Ketchel,  1956;  Farber  and  Spence,  1953;  Taylor  and 
Spence,  1952). 


nod«l  by  contrasting  the  affects  of  trro  stress  situations,  one  designed 
to  have  many  ego-tlureatenlng  cues,  the  other  to  have  tmi  such  cues,  yet 
still  to  be  stressful.  ProblMi  solving  performance  under  each  of  these 
types  of  stress  tjas  cmopared  with  performance  in  a  control  situation  that 
was  low  in  stress  cues  of  any  sort. 

Atuclety  was  measured  first  as  a  trait,  or  predisposition,  by  the  TAQ 
and  other  anxiety  questionnaires.  Then,  at  the  time  performance  measures 
were  taken  under  the  different  stress  conditions,  anxiety  was  measured 
in  terms  of  variations  in  its  intensity  as  a  transient  state.  Such 
measures  were  needed,  of  course,  to  evaluate  the  assumptions  concerning 
the  energizing  effects  of  aroused  anxiety.  But  they  irevB  also  considered 
to  be  of  great  Importance  in  assessing  how  effective  the  stress  manipula¬ 
tions  were  in  actually  producing  anxiety.  It  is  rather  surprising  that 
such  measures  of  the  effectiveness  of  the  xnanipulations  have  rarely  been 
utilized;  their  use  might  well  have  clarified  a  number  of  the  apparent 
contradictions  in  the  literature^.  A  final  virtue  of  the  use  of  such 
measures  is  that  they  malce  possible  the  testing  for  differences,  if  any, 
betxfsen  the  effects  of  anxiety  as  a  personality  trait  and  anxiety  as  a 
transient  state. 


Evaluation  of  the  Literature 


The  relevant  experimental  literature  falls  into  tvx>  categories.  The 


5.  It  should  be  noted  that  measures  of  aroused  anxiety  taken  Just  prior 
to  and  during  the  observation  of  performance  differ  radically  from  the 
more  frequently  utilized  "take"  measures  given  at  the  conclusion  of 
the  experiment.  Such  post-experimental  take  measures  are  very  sensi¬ 
tive  to  distortion  by  the  quality  of  the  subject's  performance  on  the 
criterion  task. 
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firtt  eoaeanis  eh«  «vid«ncc  bearing  upon  a  auggaatad  dlatlnctlon  batuaaa 
atraaaaa  high  and  low  on  ago*throatanlng  cua  valuaj  thla  avidanea  cobmo 
antiraly  fron  tha  lltaratura  on  loarnlng*  Tha  aaeond  category  la  com- 
prlaad  of  thoaa  atudiaa  of  anxiety  and  atraaa  that  have  inveatlgated 
problem  aolvlngj  par  aa.  Each  of  theaa  eategorlaa  will  be  examined  in 
turn. 

the  auggaatlon  hare  being  propoaed  la  that  a  dlatlnctlon  ahould  be 
made  between  atraaaaa  on  tha  baala  of  thalr  ego- threatening  cue  valuaa; 
thla  dlatlnctlon  waa  arrived  at  In  an  attanpt  to  clarify  to  aooM  degree 
tha  vary  contradictory  lltaratura  on  anxiety  af facta.  Although  there 
have  bean  no  invaatlgatlona  aimed  explicitly  at  making  thla  dlacrlmln- 
atlon^  there  are  auggaatlona  of  tha  validity  of  auch  a  dlatlnctlon  In 
tha  lltaratura  where  learning  la  the  criterion  taak.  In  aupport  of  tha 
ego-threat  dlatlnctlon,  there  are  flrat  tha  raaulta  of  the  aK>at  coanum 
axparlmantal  daalgn,  that  comparing  an  ago- threatening  atraaa  with  a 
low-threat  control  condition.  Tha  moat  frequently  found  raault  la  that 
tharo  la  diaruptlon,  for  thoaa  aubjacta  who  acora  high  on  anxiety  aa  a 
trait,  under  tha  ago- threat  condition.  (For  example,  aaa  J.  A.  Taylor 'a 
aummary,  1956,  and  alao  Richolaon,  1958;  Lucaa,  1952;  and  Katchawr,  1958.) 

Tha  next  quaatlon,  than,  la  whether  there  la  any  evidence  that  a 
atraaaful  altuatlon  which  la  low  In  ago- threatening  value  will  have  a 
different  effect  on  the  performance  of  anxloua  aubjacta  than  the  dlanip- 
tlon  comannly  noted  for  ego- threatening  atraaaaa.  A  atraaa  that  la^llea 
ahock  or  threat  of  ahock  aa  the  atraaa  agent  would  appear  to  potentially 
meet  thla  qualification,  provided  other  aourcea  of  ego-threat  were  low. 
There  are  three  auch  atudiaa  which  may  be  cited,  all  providing 
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■OM  support  for  th«  vlsu.  Chiles  (1958)  found  that  random  shocks 
facilitatad  the  learning  of  paired  associates  lists,  even  when  the 
lists  were  high  in  responseocompetition  characteristics.  Further, 
subjects  high  on  trait  anxiety  were  more  facilitated  then  those  who 
were  low  anxious.  Desse,  Lasarus,  and  Keenan  (1953),  who  used  both 
avoidable  and  non*evoidable  shock,  also  found  facilitation  for  high 
anxious  subjects  (although  only  in  the  avoidance  condition),  this 
time  in  a  aerial  learning  task;  here,  low  anxious  subjects  were  ac¬ 
tually  hurt  by  the  stress  (in  both  the  avoidance  and  non-avoidance 
conditions).  Finally,  a  shock^threat  study  by  Silverman  and  Blits 
(1956)  also  had  serial  learning  as  a  criterion  and  used  avoidable 
and  non-avoidabla  shock  threat.  This  study  demonstrated  little 
effect  on  high  anxious  subjects,  but  low  anxious  subjects  showed 
facilitation  in  the  avoidable  condition  and  debilitation  in  the  non- 
avoidable  condition. 

While  these  studies  show  certain  contradictions  in  detail,  they 
are  consistent  in  showing  that  shock  as  a  stressor  can  facilitate 
performance:  two  of  the  studies  suggest  that  this  bolds  true  even 
for  high  anxious  subjects.  In  nons  of  the  studies  did  shock  stress 
disrupt  the  performance  of  high  anxious  subjects;  this  result  stands 
in  marked  contrast  to  the  findings  that  have  used  stresses  high  in 
ego- threat.  The  evidence  thus  appears  sufficient  to  warrant  further 
investigation  of  the  proposed  distinction  among  stresses  based  on 
differences  in  ego-threat  value. 

In  turning  now  to  on  exosdnation  of  anxiety  studies  in  which 
logical  problam  solving  was  used  as  the  criterion  task,  we  find  that 
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thtr*  is  little  evidence  directly  relevant  to  the  purposes  of  this  study* 

In  no  studies  that  ve  have  encountered  has  a  stressful  situation  been 
produced  which  would  be  Judged  as  low  on  the  ego-threat  distension*  And 
in  only  two  studies  have  the  stress  and  trait  anxiety  variables  been 
sliBultaneously  investigated* 

These  problem  solving  studies  can  be  grouped  into  three  categoriesi 
(a)  those  which  have  examined  only  the  effects  of  stress  on  problem  solv¬ 
ing;  (b)  those  which  have  examined  only  the  relation  of  predisposition- 
to-anxlety  to  problem  solving;  and  (c)  those  which  have  exaailned  the 
relationship  of  both  stress  and  predisposition^to-anxiety  to  problsm 
solving* 

In  the  first  category,  examining  only  the  effects  of  stress,  Truax 
and  Martin  (1957)  failed  to  find  any  effects  of  the  degree  of  ego- threat 
on  performance  on  the  Aritlmmtie  subscale  of  the  Uechsler-Bellevue*  Sljs- 
ilarly,  Reynolds  (1960)  found  that  an  ego-threat  manipulation  had  no  af¬ 
fect  on  achievement  on  Thurstons 's  Space  Problem*  On  the  other  hand. 

Baler  (1951),  using  a  severe  unavoidable  ego-destructive  stress,  found 
that  threat  disrupted  performance  on  a  cos^lsx  reasoning  task  and  on  the 
Abstract  Reasoning  subtest  of  the  Differential  Aptitude  Tests*  Slsdlarly, 
Rhine  (1955)  found  that  the  solving  of  anagrams  was  disrupted  by  failure 
experiences*  Finally,  Ray  (1960)  found  that  the  nusdxer  of  errors  amide 
on  a  disc-transfer  problem,  the  '^ower  of  Banoi"  pussle,  was  greater  for 
subjects  operating  under  time-pressure  stress  than  for  those  who  were  not* 
However,  the  time  taken  for  solution  did  jgo£  vary  with  the  stress  condition* 
*  In  the  second  Category,  examining  the  relation  between  performance 
and  predisposition-to-anxlety,  several  studies  have  been  done,  with  as 
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contradictory  rosulta  m  thoa*  for  straaa.  Thraa  atudlaa  auggast  a  poal- 
tlva  ralatlonahlp  with  trait  anxiety*  Buebusb  (1960)  found  that  anx¬ 
iety  waa  related  poaltlvely  with  perfonnance  on  the  Wltkln  Eaibedded  Flg- 
urea  Taat^*  However,  thla  waa  true  only  for  lot-;  and  middle  I.Q*  aubjecta; 
for  high  I*Q*  aubjacta  (1*Q*  range  of  111-122),  there  waa  a  not  quite 
algnlfleent  trend  In  the  oppoalte  direction*  High  quality  performance 
on  thla  taak,  however,  la  d^endent  on  cautlouaneaa,  which  Ruebuah  demon- 
atrated  to  be  a  correlate  of  high  anxiety*  Similarly,  Maltaman,  Fox,  and 
Horrlaatt  (1953)  found  that  hlgfa>ianxloua  aubjecta  were  auperlor  to  low- 
enxloua  aubjecta  on  an  anagrama  teak*  Finally,  Van  Biiakirk  (1961)  deai^ 
onatrated  an  advantage  for  hlgh-anxloua  aubjecta  on  a  teak  of  logical 
deduction*  There  are  two  Intereatlng  notea  about  hla  experiment*  Flrat, 
the  ego-threat  value  of  hla  altuatlon  waa  probably  fairly  low*  In  addi¬ 
tion  to  being  paid,  hla  aubjecta  were  offered  eaah  prlaea  for  auperlor 
performance,  thereby  perhapa  making  It  more  game- like  than  the  uaual 
teatlng  altuatlon*  Second,  elthough  trait  anxiety  waa  poaltlvely  corre¬ 
lated  with  performance,  a  aeparate  fear-of-fallure  acale  waa  negatively 
correlated* 

In  direct  contract  to  tha  facilitation  by  anxiety  r^orted  la  the 
three  atudlea  above  la  the  r^ort  by  Hlgglna  (1957)  of  a  negative  cor¬ 
relation  of  -*82  between  niunber  of  aolutlona  on  e  multlple-enawer  anagrama 
teat  and  manlfeat  anxiety,  when  intelligence  (which  correlated  4**82  with 
anagram  performance)  la  pertialled  out*  In  aladlar  contract  to  the  above 


6*  The  Concealed  Flgurea  Teat  (Thuratone  and  Jeffrey,  1956),  a  very  ain- 
llar  teat,  waa  damonatrated  by  Berry  (1959)  to  correlate  *60  with  a 
problem  aolvlng  acale  aiadlar  to  that  uaed  In  thla  axperlment* 
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findings  srs  ths  reports  of  wmy  investigators  Calvin,  Koons, 

Bingham,  and  Pink,  1955;  Grlca,  1955;  Ksrrick,  1955;  Sarason  and  Handler, 
1952;  Halts,  Sarason,  Lighthall,  and  Davidson,  1958)  of  negative  corre* 
lations  between  the  Taylor  Manifest  Anxiety  Scale  or  the  Test  Anxiety 
Questionnaire  and  intelligence  test  scores.  They  used  such  scales  as 
the  Hechsler«Bellevue,  the  Benmon-Nelson,  and  the  Air  Fbrce  Qualification 
Test.  The  range  of  most  of  the  correlations  is  from  -.20  to  -.AO.  They 
tend,  however,  to  be  highest  for  subjects  in  the  lower  part  of  the  I.Q. 
range. 

To  add  to  the  confusion  regarding  the  relationship  of  ttait  anxiety 
to  problem  solving  perfonsanee,  it  is  to  be  noted  that  manifest  anxiety 
was  found  to  be  unrelated  to  performance  both  on  Haler' s  two- string  prob¬ 
lem,  in  a  study  by  Staats  (1957),  and  on  the  "two-spheres"  problem,  in  a 
study  by  Maltzman,  Blssian,  and  Brooks.. 

The  studies  of  greatest  relevance  to  the  present  study  are  those  in 
the  third  cetegory,  which  simultaneously  veried  both  stress  and  predis¬ 
position-  to-anxlety  for  a  problem  solving  tesk.  The  two  sttidies  with 
content  at  all  siisilar  to  the  logicel  problem  solving  used  in  the  present 
experlamnt  yielded  aadilguous  conclusions.  Graff  (1957)  used  reporte  of 
success  or  failure  as  stressors  on  an  anagram  series;  he  elso  masured 
trait  anxiety.  He  found  that  failure  stress  improved  the  performance  of 
high  enxious  stdijects,  while  approval  debilitated  perfonsanee.  For  low 
anxious  subjects,  e  tendenqr  in  the  opposite  direction  was  found.  Travers, 
Marron,  and  Post  (1955)  investigated  the  performance  of  Air  Force  cadets 
on  a  complex  adsiinlstrative  problem  having  a  unique  solution.  The  inde¬ 
pendent  varisbles  mre  both  the  predisposition  to  snxiety,  as  masured 


/' 
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by  three  levels  of  the  Teylor  Uanlfest  Anxiety  Scele  (1953),  end  stress, 
menipuleted  by  varying  the  degree  of  ego-threat*  In  two  rsipllcatlons. 
Identical  except  that  they  were  conducted  at  different  Air  Force  bases, 
threat  had  opposite  effects— facilitating  in  one  experiment,  debili¬ 
tating  in  the  other.  Moreover,  both  the  interaction  of  stress  and  anxi¬ 
ety,  and  the  anxiety  effect  (which  tended  to  be  curvilinear)  were  differ¬ 
ent  in  the  two  replications.  The  authors  suggested  that  there  might 
have  been  some  difference  in  the  composition  of  the  population  at  the 
two  air  bases,  but  there  is  no  evidence  of  what  this  difference  islght 
have  been* 

Taken  overall,  these  studies  present  a  confusing  picture.  The  dif¬ 
ferences  among  them  on  task  characteristics,  stress  manipulations  and 
subject  populations  males  the  process  of  generalization  well  nigh  impos¬ 
sible.  The  need  for  further  investigation  seems  apparent* 

Purposes  and  ^ppotheses 

As  was  stated  earlier,  the  purposes  of  this  study  were  two:  first, 
it  was  an  empirical  investigation  of  stress  and  anxiety  effects  on  logical 
problem  solving,  en  area  in  which,  as  we  have  Just  seen,  there  ere  little 
consistent  data;  and  second,  it  was  an  attempt  to  test  a  set  of  assump¬ 
tions  about  the  awchanisms  of  anxiety  and  stress  in  affecting  problem 
solving  performance* 

One  of  the  assumptions  of  the  sodel  suggests  that  the  ego-threat 
characteristics  of  the  stress  sit\iation  are  critical  in  determining 
whether  the  responses  to  stress  will  be  fecilitative  or  debilltative* 

The  present  experiment  examined  the  effect  of  this  variable  by  comparing 
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problMi  lolving  parformane*  undar  thraa  conditlona,  as  followit  a  ahock* 
Chraat  condition,  daalgnad  to  ba  atraaiful  but  low  on  ago- throat;  an 
ago- throat  condition;  and,  a  control  condition  low  on  all  straaa  cuaa. 

Another  aiiunptlon  is  that  sub j acts  vary  both  in  tha  dagraa  to 
which  thay  respond  with  anxiety  to  stress  situations  and  in  tha  extant 
to  which  responses  associated  with  ago  threat  are  produced  by  stress.  In 
examining  these  individual  differences,  the  TAQ  was  the  laajor  instrument, 
although  other  scales  indexing  predisposition-to-anxiety  were  included. 

Finally,  another  iaportant  assumption  was  that  the  level  of  aroused 
anxiety  energises  either  facilitative  or  debilitatlve  tendencies.  In 
order  to  directly  oMasure  the  level  of  aroused  anxiety,  both  a  physiolog¬ 
ical  and  a  mood  self-report  measure  of  aroused  anxiety  were  given  fre¬ 
quently  throughout'  the  testing  session.  In  addition,  an  attempt  was  made 
to  infer  the  extent  of  Drive  level  changes  from  changes  in  performsnee 
on  a  learning  task. 

The  Implicetions  of  this  model  led  to  certain  expectations  for  the 
results.  First,  it  was  ea^ected  that  Shock  stress  would  tend  to  facili¬ 
tate  problem  solving  performance,  in  comparison  with  performance  under 
low  stress.  Control,  conditions.  The  assumption  was  of  course  that  the 
relative  lack  of  ego- threatening  cues  in  this  stress  condition  would  per¬ 
mit  facilitative  responses  to  be  dominant.  To  the  extent  that  th^  were 
energised  by  stress-produced  anxiety,  these  responses  would  facllitete 
performance. 

On  the  other  hand,  Bgo  stress  would  tend  to  debilitate  problem  solv¬ 
ing  performance,  in  comparison  with  performance  under  low  stress.  Control, 
conditions.  The  basis  for  this  prediction  was  the  expectation  that  the 
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Ego  itrttts  condition  would  be  high  in  ego-threat  cue  velue^  end  would 
therefore  tend  to  produce  reeponaea  related  to  the  defenae  of  ego- 
integrity*  Such  reaponaea^  becauae  of  their  .irrelevance  to  the  taak, 
were  aaauaed  to  be  debilitative*  The  anxiety  that  waa  arouaed  would 
therefore  energiae  taak-dlan^tive  reaponaea* 

While  we  have  thua  far  been  diacuaaing  the  probeble  main  effecta 
of  atreaa,  it  waa  alao  expected  thet  anxiety  level,  aa  indaxed  by  the 
TAQ,  would  interact  with  the  atreaa  effecta*  We  will  flrat  conaider 
only  the  aaaunption  that  the  extent  of  facilitation  or  debilitation  will 
be  determined  by  the  degree  of  erouaed  anxiety,  in  a  Drive-multiplicetlve 
faahion,  and  that  TAQ  level  reflecta,  in  pert,  the  probable  level  of 
enxlety  erouaed  by  atreaa.  It  can  then  be  predicted  that  the  level  of 
trait  anxiety,  aa  aMaaured  by  TAQ,  will  be  negatively  related  to  problem 
aolving  performance  when  atreaa  ia  diart^tive,  aa  in  the  Ego  condition, 
and  poaltlvely  related  when  atreaa  ia  facilitative,  aa  in  the  Shock 
condition* 

It  ahould  be  noted  thet  thia  prediction  doea  not  taka  into  account 
the  aaaunption,  previoualy  diacuaaed,  that  TAQ  level  alao  reflecta  the 
degree  of  aenaitivity  to  ego- threatening  cuea*  When  thia  aeauaptlon  la 
taken  into  account,  the  prediction  relating  TAQ  level  to  performance 
under  Shock  atreaa  muat  be  qualified*  It  night  be  expected  that  aoaM 
chronically  hlgh-anxloua  aubjecta  would  have  auch  a  atrong  tendency  to 
react  with  ego- threat-related  reaponaea  to  any  teating  altuatlon  that 
they  would  be  debilitated  even  by  the  condltlona  of  the  Shock  atreaa* 

If  ao,  we  would  expect  aome  High  TAQ  aubjecta  to  be  highly  facilitated 
and  othera  to  be  highly  debilitated  by  Shock*  If  thia  were  true,  Inatead 
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of  high  ovorall  facllltatioii  for  High  TAQ  gubjoettf  •  high  dogroo  of  var> 
lanco  would  be  expected  In  the  Shock  condition  among  subjecti  high  on 
TAQ  lavel* 

A  almllar  qualification  may  hold  fpr  the  performance  of  low  TAQ  sub¬ 
jects  operating  under  Bgo  threat*  It  Is  probablsi  perhaps,  that  maiqr  sub¬ 
jects  low  on  trait  anxiety  are  so  Insensitive  to  ego- threatening  cues  that 
they  would  be  facilitated  by  stress  even  In  the  Ego  stress  condition*  Since 
the  degree  of  energising  anxiety  would  not  be  high,.  In  these  subjects,  the 
degree  of  facilitation  would  be  expected  to  be  only  moderate  In  degree* 

It  should  be  noted  that  thase  two  qualifications,  which  are  depend¬ 
ent  on  the  assumption  of  differential  sensitivity  to  stress  cues  of  low 
and  high  tralt-anxlous  subjects,  lead  to  predictions  of  curvilinear  re¬ 
lationships*  In  the  Ego  condition,  the  curvl linearity  would  not  be  so 
marked,  since  the  suggestion  Is  merely  that  Instead  of  being  slightly 
debilitated,  this  group  will  be  slightly  facilitated*  But  In  the  Shock 
condition  a  situation  could  arise  where  a  group  In  the  middle  on  TAQ  level 
would  be  superior  to  both  of  the  other  groups— superior  to  the  low  TAQ 

group  because  of  Its  higher  arousal  level,  superior  to  the  high  TAQ  group 

7 

because  It  does  not  have  dominant  disruptive  tendencies  * 


7*  Independent  of  the  formal  sndel  that  has  been  proposed,  another 
variable  was  suggested  as  perhaps  being  important  In  detenslnlng 
the  mode  of  response  to  stress*  This  variable  la  confidence  level* 

It  was  suggested  that  facllltatlve  responses  to  stress  would  be 
more  likely  to  occur  asMng  confident  subjects*  Nhlle  the  present 
experlsMnt  was  not  designed  to  directly  evaluate  this  hypothesis. 

It  was  noted  at  the  outset  that  the  confidence  variable  might 
amnlfest  Itself  In  differences  In  the  behavior  of  subjects  of 
different  aptitude  levels*  Assuming  that  those  subjects  who  were 
higher  In  aptitude  were  more  confident,  perhaps  because  of  a  higher 
frequency  of  reinforcements  In  acadamlc  testing  situations.  It  was 
anticipated  that  there  would  be  greater  facilitation  and  lass  debili¬ 
tation  among  high-aptltude  subjects  than  among  low-aptitude  subjects* 
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Od«  final  axpaetation  ahould  ba  noted,  Aa  indicated  above,  direct 
neaaurea  of  anxiety  arouaal  were  obtained  in  the  experimental  situation. 
From  what  has  been  said  before  concemins  the  role  of  aroused  anxiety  in 
energising  responses  to  stress,  it  follows  that  these  direct  measures 
should  ba  related  to  differences  in  performance  in  the  various  stress 
and  anxiety  subgroups.  The  role  of  aroused  anxiety  in  mediating  stress 
and  trait  anxiety  effects  is  also  of  interest  apart  from  its  relation  to 
the  particular  model  described  here.  It  seems  a  <]uestion  of  fundamental 
importance  both  empirically  and  because  of  its  implications  for  the  sev¬ 
eral  theories  of  anxiety  that  are  currently  prosilnent.  The  currently 
available  evidence  directly  bearing  upon  this  question  is  very  slight. 


DBSIQN  AMD  PROCBDDRBS 


Subject* 

The  subjects  were  Aixnen  enrolled  In  an  intensive  course  in  Chines* 
taught  at  Tale  University. 


Design 

The  experiment  was  conducted  in  two  sessions,  the  first  designed 
to  gather  data  relevant  tP  Individual  differences  in  predispositions 
to  anxiety.  One  of  the  prediepoeitional  anxiety  scale*  was  then  used 
in  assigning  subjects  to  the  second  session,  in  which  problem  solving 
perfonsance  was  observed  under  a  variety  of  stress  conditions. 

In  the  first  session,  a  set  of  six  paper>and*peneil  anxiety  scales 
wes  administered  to  142  subjects,  in  large  groups. 

Of  the  subjects  so  tested,  180  were  recruited  to  ect  as  paid  partici- 

8,  9 

pants  in  the  second  session  .  Although  in  this  latter  session  subjects 
were  tested  in  groups  of  four  or  five  at  a  tiaie,  an  attempt  wes  made  to 
approximate  an  individual-testing  atmosphere.  Bach  individual  was  seated 
in  a  booth  from  which  the  only  other  individual  visible  was  the  experi- 
swnter;  talking  among  subjects  was  prohibited. 


8.  The  proportion  of  subjects  who  volunteered  for  the  second  session 
was  actually  much  higher  then  the  75X  rate  indicated,  since  several 
entire  units  graduated  before  they  could  be  used.  Ifore  than  90X  of 
those  asked  to  participate  did  so,  and  approximately  half  of  the  re¬ 
fusals  came  as  a  result  of  unavoidable  scheduling  difficulties. 

There  was  therefore  little  opportunity  for  the  distortion  of  results 
by  self-selection. 

9.  Subsequent  attrition  resulting  from  Incoevlete  data  catised  the  number 
of  subjects  whose  results  were  usable  to  be  reduced  to  167. 
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Durins  this  •••slon^  all  aubjacta  vwre  tastad  on  tha  aana  aarlaa  of 
quattlonnalra  and  parfonaanea  aiaaauraa.  Hcnravar,  tha  condltiona  of  tatt¬ 
ing  «ara  axparinantally  variad  in  an  attanpt  to  product  thraa  diffarant 
atraaa  conditional  low  atraaa,  ago- threat,  and  ahock- threat*  One  third 
of  tha  aubjacta  vara  attigndd  to  each  atraaa  condition* 

Tha  sixty  aubjacta  within  each  atraaa  condition  ware  divided  on  tha 
basis  of  their  scores  on  one  of  tha  scalaa  adnlnistarad  during  tha  pra- 
cading  saaaion,  tha  Mandlar-Sarason  Teat  Anxiety  Quaationnaira  (TAQ). 

In  each  atraaa  condition  one- third  of  tha  subjects  was  taken  from  tha 
lowest  third  of  the  TAQ  distribution,  another  fron  tha  niddla  third,  and 
another  fron  tha  highest  third* 

A  suBHUury  of  tha  axpariamital  procedure  in  tha  second  session  la 
prasantad  in  Table  1*  All  st^jacts  vara  initially  adadnistarad  savaral 
scalaa,  before  tha  stress  instructions  ware  introduced*  These  ware  as 
follows:  two  naaauras  of  currently-aroused  anxiety,  including  one  quae- 
tlonnalra  awasura  (Adjective  Check  List,  or  ACL)  and  one  physiological 
aiaasura  (tha  Palawr  Perspiration  Hsasura,  or  PPK) »  one  form  of  an  "Atti¬ 
tude  toward  Problem  Solving"  scale;  and  one  form  of  a  pairad-assoclatas 
learning  task  that  was  designed  to  indicate  Drive  level*  Than,  tha  stress 
manipulations  ware  introduced  through  instructions  concerning  tha  tasks 
to  follow*  Next,  another  sat  of  anxiety  and  attitude  measures  was  taken, 
a  second  pairad-aasociates  learning  task  was  administered,  and  tha  pri¬ 
mary  criterion  task,  problsm-solving,  was  administered*  After  half  tha 
problems  ware  completed,  a  third  PPI1  measure  was  taken*  Pinally,  at  the 
conclusion  of  tha  problasm,  just  before  the  subjects  ware  made  aware  that 
there  would  be  no  more  problems,  final  anxiety  measures  vara  taken  and 
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Table  1 

Order  of  Experimental  Procedures 

!•  Seating,  general  Introduction,  etc. 

2.  Initial  Instructions  and  Palmar  Perspiration  Measure  #1. 

3.  Adjective  Check  List  #1* 

4.  Attitude  A. 

5.  Learning  Task  Instructions. 

6.  Learning  Task  A. 

7.  Stress  instructions. 

8.  Palmar  Perspiration  Measure 

9.  Adjective  Check  List  #2. 

10.  Attitude  B. 

11.  Learning  Task  B,  with  instructions. 

12.  Six  successive  items  of  Problem  Solving  Task. 

13.  Palmar  Perspiration  Measure  #3. 

14.  Six  successive  items  of  Problem  Solving  Task. 

15.  Palioar  Perspiration  Measure  #4. 

16.  Adjective  Check  List  #3. 

17.  Post-experimental  "Take”  Questionnaire. 

18.  Final  instructions. 
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a  quaatlotmalra  ralating  to  failings  aroused  during  the  aicperiment  was 
given*  A  discussion  to  explain  the  deceptions  involved  in  the  stress 
msnipulations  cosqpleted  the  session*  The  total  time  required  was  approx- 
imately  two  and  one-half  hours* 

10 

Scales 

AfMctafcv  Predisposition  Seales  During  Preliminary  Session 

A  nuniber  of  different  anxiety  questionnaires  were  administered 
during  the  preliminary  session,  each  smasuring  a  somewhat  different  as¬ 
pect  of  the  concept  of  anxiety*  One  of  these  scalee,  the  Handler-Sarason 
Test  Anxiety  Questionnaire  (1952),  was  the  scale  of  central  interest* 

The  other  five  scales  XTere  presented  partly  because  of  the  convenience 
of  collecting  the  additional  data  at  the  same  time*  Since  the  other 
scales  were  designed  priisarlly  to  serve  an  exploratory  function  in  in¬ 
vestigating  the  relationships  among  certain  components  of  anxiety,  a 
function  peripheral  to  the  main  focus  of  the  experiment,  the  description 
of  the  scalee  and  the  results  obtained  trill  not  be  included  here.  The 
interested  reader  nay  find  this  information  in  Block  (1963,  ^pendices 
B,  D,  and  B). 

Mandler-Sarason  Test  Anxiety  Questionnaire  C^AC") .  This  is  a  version 
of  the  scale  developed  by  Sarason  and  Handler  (1952)  and  used  in  a  num¬ 
ber  of  stibsequent  studies*  This  scele  deals  with  self-reports  of  manifest 


10*  Copies  of  all  scales  used  in  the  experiment  are  reproduced  in 
Block  (1963,  Appendix  B*) 
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•nxiety  syoptOBU  that  hava  baan  axparlancad  Innadlataly  bafora  and  during 

taatlng  in  tha  classroom  and  in  Intalligsncs  tast  situations.  For  this 

sxparimsnt,  tha  usual  35-itsm  seals  vas  reduced  to  31  items  by  omitting 

four  items  that  rsfarrad  specifically  to  tha  disruption  of  parformanes 

during  tasting  situations.  All  other  items  referred  to  more  general 

indices  of  anxiety  arousal  during  tasting  situations,  such  as  perspira* 

tlon,  accelerated  heartbeat,  the  lack  of  feelings  of  confidence,  and 

11 

feelings  of  worry  or  uneasiness  . 

Intellectual  Aptitude  Scales 

Armsd  Forces  Qualification  Test.  This  test  had  been  taken  by  all 
subjects  upon  entering  the  Air  Force.  It  provides  percentile  scores  on 
four  aptitude  factors:  ttechanical.  Administrative,  General,  and  Electron¬ 
ics.  It  should  be  noted  that  the  labels  are  somewhat  misleading.  It 

was  reported,  for  example,  that  the  subjects'  ability  to  learn  Chinese 

12 

correlated  best  with  Electronics  sptitude  . 

The  range  was  srawvhct  restricted  on  all  but  the  liechanical  ability 
factor,  since  scores  on  the  other  three  aptitude  factors  had  been  used  as 
criteria  in  selecting  these  awn  for  participation  in  the  Chinese  course. 


11.  The  items  that  referred  specifically  to  disruption  were  omitted  in 
order  to  clari^  the  interpretation  of  any  correlation  that  might  be 
obtained  with  problem  solving  performance  in  this  eiqperiment.  The 
aim  was  to  elladinate  the  possible  interpretation  that  the  correlation 
siiqply  represented  a  continuity  between  the  subject's  past  parformanes 
under  stress  (as  reported  by  him  on  those  items  of  the  TAQ)  and  his 
performance  under  the  stresses  of  this  testing  situation.  That  is, 
the  aim  was  to  modify  the  TAQ  to  make  of  it  a  scale  concerned  only 
with  the  arousal  of  anxiety-associated  feelings,  apart  from  any  ef¬ 
fect  of  these  feelings  on  the  quality  of  test  performance. 

12.  This  report  was  in  the  form  of  a  personal  coununication  from  I4r. 

Robert  Tharp,  an  administrator  of  the  Institute  of  Far  Eastern  Lan¬ 
guages,  at  which  the  s:^jects  were  enrolled. 
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Sc«lM  AdainHf  t>d  During  th>  8ttet»  Swalon 

g*lg»t  PtMPlritlon  jClSSSQ*  Th«  PPM  it  •  pbyiiologleal 

MMur*  aaseitlng  th«  amount  o£  twaat  produced  on  the  flnger-ttpa  during 
a  given  period  (in  thle  experiment  three  mlnutea)*  The  rationale  for 
the  uae  of  thia  meaaure  (hereafter  referred  to  aa  the  PPM)  ia  that  it  ia 
an  index  of  autonomic  nervoua  activity  and  thua  of  at  leaat  a  major  cobk 
ponent  of  anxiety*  Mower  (1953)  and  Bixenatine  (1955)  have  each  reported 
correlationa  between  PPM  and  the  degree  of  atreaa  probably  present  during 
the  course  of  psychotherapeutic  sessions  and  in  long-term  life  situatloiui* 
There  ia  little  evidence  relevant  to  the  question  of  how  it  reflects  re¬ 
sponses  to  store  transient  stresses;  however,  Beam  (1955)  and  Paivio  and 
Lmdtert  (1959)  provide  evidence  suggesting  its  usefulness  in  this  regard, 
and  pretesting  Indicated  that  the  measure  was  likely  to  be  a  useful  in¬ 
dicator  for  present  purposes* 

The  procedure  for  obtaining  this  index  is  described  in  Block  (1963, 
^pendlx  F)* 

Mood  Adjective  Check  List  (ACL)*  This  is  a  check  list  consisting  of 
61  self-descriptive  adjectives  describing  present  stood*  Subjects  are  asked 
to  respond  to  each  item  on  a  four-point  scale,  according  to  the  extent  to 
which  they  are  at  that  moment  experiencing  the  feeling  described  by  the 
adjective* 

The  instrustent  used  in  this  study  vms  produced  by  combining  a  40- 
item  list  published  by  Nowlls  (1960)  with  two  snxiety-related  adjectives 
found  in  previous  Howlis  studies  and  with  a  19-item  list  used  by  Zucker- 
man  (I960)*  In  the  61-item  list  thus  created,  there  is  a  16-itam  cluster 
of  adjectives  that  have  been  shown  either  by  Nowlis  or  by  Zuckerman  to  be 
positively  related  to  anxiety;  they  include  such  adjectives  as  "afraid," 
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"afhaiMd,"  "helplesi,"  “opprehaaslve, ”  and  "upaat*"  Tha  analyaaa  to  ba 
raportad  in  this  paper  center  axclualvaly  on  this  anxiety  cluster*  The 
other  adjectives  were  included  both  to  mask  the  emphasis  on  anxiety  and 
to  provide  additional  data^  if  desired,  regarding  mood  changes  caused  by 
the  experimental  manipulations* 

Other  Scales.  Ttra  other  scales  were  administered  during  the  stress 
sessions*  Since  the  results  of  neither  is  central  to  the  Investigation, 
they  will  merely  be  mentioned  here*  The  first  is  a  set  of  parallel  16-item 
scales  of  attitude  toward  problem  solving  Included  to  assess  stress  effects 
on  attitudes  related  to  performance*  A  further  description  of  this  measure 
and  its  relationships  with  other  variables  is  included  in  Block  (1963, 
Appendices  D  and  B)« 

The  other  scale  was  a  post-experimental  "take"  questionnaire,  irfilch 
included  19  Likert-type  items*  Pour  additional  itests  were  Included  for  the 
subjects  in  the  Shock  condition*  Since  the  results  obtained  on  this  scale 
paralleled  those  obtained  for  the  ACL,  and  were  methodologically  less  ade¬ 
quate  because  of  their  post-facto  nature,  they  are  not  included  in  the 
report* 

Performance  Measures 

Paired-Associates  Learning  Tasks*  Spence,  Farber,  and  McPann  (1956) 
have  reported  a  study  of  the  effect  of  anxiety  on  the  learning  of  a  paired- 
associates  list  having  special  characteristics*  The  list  was  designed  to 
have  little  response  competition  among  different  pairs  and  high  associative 
strength  between  the  meBf)ers  of  the  pairs*  The  authors  found,  as  predicted 
by  the  Spence-Tiylor  Drive  Theory  of  manifest  anxiety,  that  high  anxious 
subjects  learned  the  list  faster  and  made  fe^^r  errors  than  did  low-anxious 
stibjects* 
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The  Intent  In  the  preeent  experlnent  wee  to  uee  perfoxmence  on  e 
ilmiler  llet  ee  another  eieaeure  of  the  level  of  activation  induced  by 
the  experimental  conditiona.  If  the  atreiaee  increaae  Drive  levels 
learning  ehould  be  more  efficient  when  the  subjecti  are  under  itreea  than 
when  they  are  not*  The  relative  change  in  performance  from  low  etrees  to 
streaa  condition  mighty  it  waa  thought,  even  be  usable  as  an  Individual 
difference  "tracer"  of  the  amount  of  Drive  increment  induced  in  each 
subject  by  the  stress  instructions* 

Therefore,  t^«o  liets,  each  consisting  of  fifteen  pairs  of  two-syllable, 
synonymous  adjectives,  were  constructed*  List  A  was  presented  to  all  sub¬ 
jects  before  the  differential  stress  instructions  were  given  and  List  B 
was  presented  iamediately  after  the  stress  instructions*  (The  order  of 
presentation  of  the  lists  was  not  counterbalanced  because  of  the  wish  to 
use  individual  scores  in  correlations*)  Bight  trials  were  given,  with  the 
order  of  the  pairs  randomized  from  trial  to  trial*  Measures  used  were 
(e)  total  nusdier  of  errors,  and  (b)  number  of  trials  required  to  reach  a 
criterion  of  two  successive  error leee  trials* 

A  procedure  was  developed  for  collecting  the  data  in  a  testing  sit¬ 
uation  where  five  subjects  served  simultaneously*  The  details  of  adminis¬ 
tration,  as  well  as  the  criteria  used  in  developing  the  lists,  are  available 
in  Block  (1963,  Appendix  G)* 

.agfeAg  SalaaM  JaaSi 

The  index  of  problem-solving  performance  was  a  set  of  12  logical 
problems*  The  problems  wore  selected  so  as  to  be  primarily  verbal- logical 
in  character  and  to  have  comparatively  low  loadings  on  the  following  fac¬ 
tors  which  frequently  appear  in  problem  solving  sets:  spatial  or  mechanical 
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ability,  mathaMtlcal  ability  and  awthamatleal  txparlaaea,  and  oMBory* 

Tba  goal  waa  to  hava  a  sat  of  problaaia  in  which,  aa  such  as  possibla,  tha 
Infornation,  aiqiarianca,  and  apacific  abilltlai  raquirad  for  solution  wars 
availabla  to  avary  aubjact*  It  waa  hopad  that  parformanea  on  such  a  sat 
of  critarion  prdblams  would  prioarily  raflact  the  affect  of  notivatlonal 
dynamics  on  tha  hauristic  or  algorithmic  processes  involved  in  solving 
tha  problems,  rather  than  raflacting  laamlng  or  remenharing  functions* 

Tan  of  tha  twelve  problssts  that  tsera  used  ware  selactad  from  among 
thoaa  used  in  studiaa  by  Swaanay  (1952),  Rakanura  (1955),  Hilton  (1957)> 
Carey  (1958)  and  Barry  (1959)*  Bight  of  tha  tan  had  bean  parts  of  problem 
sets  which  had  bean  shown  by  tha  above  authors  to  reflect  such  personality 
or  awtivatlonal  characteristics  as  conformity,  autsculinltyfemlninity, 
attitude,  and  fisld-dapandanca*  In  addition  to  these  ten  problems,  two 
trara  selected  from  pussla  books* 

Bach  problem  had  a  single  correct  solution*  Tan  of  tha  twelve  prob¬ 
lems  were  scored  1  for  a  correct  solution  and  0  for  an  incorrect  solutions 
for  the  other  two  (A-1  and  B-5),  scores  of  1/2  wars  given  if  the  correct 
solution  waa  obtained  but  tha  explanation  was  incooplata* 

The  problasM  represented  a  wide  range  of  difficulty;  performance  on 
pretests  ranged  from  931  solution  for  one  problem  to  less  than  4Z  solution 
for  another* 

Pretests  indicated  that  the  problam  sat  was  responsive  to  anxiety  and 
13 

stress  differences  *  Of  four  independsnt  cosparisons  of  stress  condition 
msans  with  control  means,  with  a  small  nuaber  of  subjacta  (eight  to  tan) 

13*  A  suBBMry  of  the  results  of  the  two  pilot  studies  using  this  scale 
as  tha  critarion  task  can  be  found  in  Block  (1963,  ^pandix  A)* 
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p«r  call,  oB«  cooparlaon  raaehad  tba  *05  algnifleanea  laval^  anothar  ap- 
proachad  tha  .05  laval,  aad  a  third  waa  batwaan  tha  .10  and  .20  laval. 

Each  problam  vaa  Individually  tlaad,  with  two  and  ona>half  mlnutaa 
allowad  par  problam*  Problaam  wara  glvan  In  two  slx-problam  booklatSi 
a  aaparata  problam  par  ahaat*  Tha  shaat  containing  tha  problam  just 
cooplatad  waa  tom  off  at  tha  and  of  tha  two  and  ona>half  mlnuta  parlod* 
Six  problama  wara  praaantad  auceaaalvaly,  thara  waa  than  an  Intarmlaalon 
(of  approximataly  four  mlnutaa)  during  which  a  palmar  awaat  maaaura  waa 
takan,  and  than  anothar  alx  problama  wara  auccaaalvaly  praaantad*  Tba 
aubjacta  at  no  tima  had  any  way  of  knowing  how  many  problama  thara 
would  ba  In  all* 

14 

Straaa  Hanlpulatlona 


Low  Straaa  Condition 

An  affort  waa  omda  to  mlnlmiaa  tha  ago- Involving  atraaa  condltlona 
that  ara  uaually  praaant  In  a  taatlng  altuatlon*  Tha  Intant  waa  to 
alimlnata  tha  following  axpactatlona  that  ara  uaually  producad  by  a 
taatlng  altuatlon:  that  tha  quality  of  tha  aubjact'a  parfomanca  will 
ba  mada  loiown  to  tha  aubjact  blmaalf,  to  bla  paara,  or  to  Important 
authorltlaa;  that  hla  Individual  acora  will  ba  Judgad  In  ralation  to 
aoma  atandard  of  achlavamant;  that  tha  taata  ara  ralatad  altbar  to  Intalll- 
ganca  or  algnlf leant  paraonallty  tralta;  and,  that  tha  quality  of  par- 


14*  Tha  Inatructlona  uaad  ara  Includad  In  Block  (1963,  Appandlx  C)* 


25 


foriMnce  will  b«  partly  depandant  on  raiBaid>aring  thlnga  that  had  pra- 
vioualy  baan  laarnad.  Additional  tachniquaa  aload  at  raducing  ago- 
thraat  includad  calling  tha  problami  "pucslaa"  inataad  of  '^roblama^*' 
picking  up  tha  conplatad  problaatf  without  looking  at  tham,  and  placing 
tha  collactad  problama  in  a  conspicuous  place,  where  it  was  obvious 
they  were  not  being  graded* 

As  incentive,  it  was  noted  that  each  individual's  perfomance  would 
reflect  how  wall  his  group  did  in  relation  to  other  Air  Force  units  and 
would  also  datermlne  tha  success  of  tha  experiment*  Subjects  were  urged 
to  work  as  intensely  as  possible  and  to  keep  tiding  throughout  ths  entire 
course  of  the  experiisent* 

Shock  Stress  Condition 

Subjects  in  this  condition  received  the  same  ego-threat  reducing 
instructions  as  those  in  the  Low  Stress  condition*  However,  the  threat 
of  avoidable  pain  was  added*  Subjects  were  told  that  the  level  of  their 
performance  would  determine  bow  mai^  shocks  thtj  would  later  receive  and 
how  painful  they  would  be*  They  were  told  that  with  raaxliaum  effort  they 
could  avoid  receiving  any  shock;  effort,  rather  than  intallectual  capa¬ 
bility,  was  stressed* 

In  order  to  reduce  the  ego-threat  cos^onent  introduced  by  the  neces¬ 
sary  scoring  of  tha  problems  during  tha  session,  a  hypothetical  associate 
was  introduced*  Papers  were  collected  with  the  experimenter  not  looking 
at  them  and  were  taken  down  the  hall*  There  they  supposedly  were  to  be 
graded  by  the  hypothetical  associate,  who  would  then  later  conduct  that 
phase  of  the  session  involving  the  administration  of  shock*  The  subjects 
were  told  explicitly  that  the  experimenter  himself  would  not  know  how 
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xfell  th«y  «»re  doing*  Sine*  the  subjecte  did  not  know  how  meny  problene 
were  Involved  In  the  totel  teek,  they  probebly  did  not  know  even  neer 
the  end  thet  the  eicperlnent  hed  been  virtually  eonpleted  without  their 
having  been  shocked}  the  inplicetion  even  at  the  end  of  the  problems 
was  that  there  were  additional  problems  yet  to  come* 

The  apparatus  used  to  deliver  the  shocks,  a  Harvard  inductorlum 
equipped  with  a  five-position  switch,  was  kept  covered  until  the  stress 
instructions  were  begun*  At  the  conclusion  of  these  instructions,  each 
subject  attached  electrodes  to  his  ankle*  Supposedly  as  a  test  of  the 
connections,  a  slu>ck  was  administered  to  each  subject  in  turn*  The  sub¬ 
jects  were  told  that  this  would  be  a  comparatively  mild  shock;  actually, 
the  apparatus  was  set  to  deliver  a  rather  intense,  painful  shock,  althou^ 
a  very  brief  one* 

Although  no  further  shocks  were  actually  delivered,  the  apparatus, 
which  produced  a  rather  fearsome  sound,  was  repeatedly  turned  on  during 
the  testing,  with  the  experimenter  appearing  to  tty  to  get  it  into  adjust¬ 
ment*  It  was  on  approximately  one-third  of  the  total  time;  it  was  turned 
on  and  off  four  to  six  times  during  the  session  and  was  left  on  ebout 
three  minutes  each  time* 

Ego  Stress  Condition 

The  ordinary  conditions  of  testing  provide  perhaps  the  most  important 
cues  for  evoking  a  sense  of  avoidable  threat  to  the  self-image;  to  some 
extent,  the  instructions  and  conditions  were  aimed  merely  at  emphasising 
these  cues  (while  the  Instructions  for  the  other  two  groups  were  directed 
toward  de-emphasizing  them}*  The  problems  ^Tere  labelled  "tests"  and 
"problems"  Instead  of,  as  with  the  other  groups,  "puzzles*"  The  scores 
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of  each  subject  vere  to  be  publicly  announced,  relative  both  to  the  other 
subjects  and  to  broader  standards,  at  the  end  of  the  session.  The  exper¬ 
imenter  collected  each  problem  Imedlately  after  It  vas  finished,  looked 
at  the  subject's  answer  while  standing  In  front  of  the  subject,  and  then 
ostentatiously  engaged  himself  In  scoring  the  problems. 

In  addition  to  this  emphasis  on  ordinary  testing  cues,  an  attempt  was 
made  to  Induce  the  belief  that  by  good  performance  In  relation  to  his  own 
ability  the  subject  could  ward  off  the  ego- threatening  possibility  of  be¬ 
ing  labelled  (either  by  himself,  his  peers,  or  authorities)  as  either 
emotionally  disturbed  or  not  intelligent.  This  was  done  by  telling  the 
subjects  that  the  focus  of  the  experiment  was  on  emotional  disturbances 
that  Interfere  xd.th  clear  thinking,  and  that  performance  on  the  tests  was 
sensitive  not  only  to  intelligence,  but  also  to  such  personality  factors  as 
masculinity- femininity,  conformity,  ability  to  relate  to  people,  rigidity 
of  personality,  and  emotional  control.  They  were  told  that  those  subjects 
who  did  more  poorly  than  their  abilities  warranted  would  be  called  in  for 
further  testing,  of  a  clinical  nature,  to  try  to  determine  the  root  of  the 
trouble.  It  was  implied  that  the  lenguage  school  authorities  would  know 
who  was  being  called  in. 


Fit»l  Instructions 

At  the  end  of  the  session,  the  deception  was  explained  to  the  Ego 
and  Shock  gro^qps,  with  apologies  and  explanations  of  the  necessity  for 
such  deception.  To  all  subjects,  a  serious  plea  was  made  for  secrecy, 
and  the  subjects  were  paid.  Inquiries  directed  to  each  subject  before 
he  began  the  experiment  strongly  indicated  that  security  was  maintained 
throughout  the  course  of  the  data  collection. 
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of  tacb  subject  were  to  be  publicly  announced,  relative  both  to  the  other 
subjects  and  to  broader  standards,  at  the  end  of  the  session.  The  exper¬ 
imenter  collected  each  problem  iimedlately  after  It  was  finished,  looked 
at  the  subject's  answer  while  standing  In  front  of  the  subject,  and  then 
ostentatiously  angaged  himself  In  scoring  the  problems. 

In  addition  to  this  emphasis  on  ordinary  testing  cues,  an  attempt  was 
made  to  Induce  the  belief  that  by  good  performance  In  relation  to  his  own 
ability  the  subject  could  ward  off  the  ego- threatening  possibility  of  be¬ 
ing  labelled  (either  by  himself,  his  peers,  or  authorities)  as  either 
emotionally  disturbed  or  not  Intelligent.  This  was  done  by  telling  the 
subjects  that  the  focus  of  the  experiment  was  on  emotional  disturbances 
that  Interfere  with  clear  thinking,  and  that  performance  on  the  tests  was 
sensitive  not  only  to  Intelligence,  but  also  to  such  personality  factors  as 
masculinity- femininity,  conformity,  ability  to  relate  to  people,  rigidity 
of  personality,  and  emotional  control.  They  were  told  that  those  subjects 
who  did  more  poorly  than  their  abilities  vrarranted  would  be  called  In  for 
further  testing,  of  a  clinical  nature,  to  try  to  determine  the  root  of  the 
trouble.  It  was  implied  that  the  language  school  authorities  would  know 
who  was  being  called  In. 


Final  Instructions 

At  the  end  of  the  session,  the  deception  was  explained  to  the  Ego 
and  Shock  groxtps,  with  apologies  and  explanations  of  the  necessity  for 
such  deception.  To  all  subjects,  a  sarlous  plea  was  ude  for  secracy, 
and  the  subjects  were  paid.  Inquiries  directed  to  each  subject  before 
he  began  the  experiment  strongly  iwlicated  that  security  was  oialntained 
throughout  the  course  of  the  data  collection. 
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RESULTS 


In  prnsentlng  the  results,  the  success  of  the  stress  msnipuletlons 
will  first  be  examined*  There  will  follcn^  an  assessment  of  the  relation¬ 
ship  of  the  problem  solving  scores  to  both  stress  condition  and  TAQ  level* 
Finally,  an  analysis  will  be  undertaken  to  ascertain  the  extent  to  which 
the  observed  stress  and  TAQ  relationships  with  problem  solving  relate  to 
the  level  of  anxiety  arouaal  ektant  during  the  testing  situation* 

Effectiveness  of  Stress  Manipulations 

Before  examining  the  effects  of  the  stress  manipulations  on  problem 
solving,  it  Is  necessary  to  determine  the  effectiveness  of  the  manipula¬ 
tions  In  creating  axixlety*  This  study  Includes  two  direct  measures  of 
anxiety  arousal,  the  ACL  and  the  PPM,  and  one  Indirect  measure,  perform¬ 
ance  on  the  learning  task* 

Table  1  presents  the  scores  on  the  ACL  measures*  The  Control  (low 
stress)  group  declined  slightly  In  self-reported  axuclety  after  hearing 
the  stress-reducing  Instructions;  by  the  end  of  the  experiment  the  decline 
reached  e  statistically  significant  level  (to2»95,  p**01)*  The  Ego  Stress 
group  unexpectedly  rssuilnad  at  essantlelly  the  same  level  throughout  the 
experiment*  The  Shock  Stress  subjects  felt  significantly  more  anxious 
Immediately  after  receiving  the  stress-inducing  Instructions  (t«2*63, 
p«*02)  and  remained  at  the  higher  level* 

These  conclusions  are  amplified  by  an  analysis  of  covariance  of  the 
second  ACL  with  the  first  ACL  used  as  the  control  measure*  This  analysis 
was  executed  on  a  3E3  matrix,  consisting  of  three  levels  of  TAQ  by  the 
three  stress  conditions*  Table  2  contains  the  ACL  means  for  this  matrix 
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15 

and  Tabl*  3  atamarlEai  tha  aQalyals  of  covariance  • 

The  second  ACL  neaaure,  which  was  taken  inmedlately  after  the  stress 
instructions  were  giveoi  is  a  result  both  of  the  initial  arousal  level 
and  the  effect  of  the  experinontal  manipulation*  Before  the  contribution 
of  initial  level  is  removed  by  covariance,  a  significant  ?  is  not  obtained 
for  Stress;  this  is  apparently  a  result  of  the  fact  that  the  Shock  subjects, 
by  chance,  started  at  a  lower  Initial  ACL  level  than  the  Control  and  Ego 
eubjects.  The  TAQ  term  for  the  unadjusted  measures  is  highly  significant, 
indicating  a  relationship  between  TAQ  end  the  post-stress  level  of  aroused 
anxiety* 

After  covariance  removes  the  contribution  of  Initial  ACL  level  from 
the  post-stress  measure,  the  analysis  represents  the  effect  of  the  ejqpSri- 
mental  variables  on  the  degree  of  change  in  ACL  level*  As  Table  3  Indi¬ 
cates,  the  Stress  condition  variable  relates  to  the  extent  of  ACL  change 
at  the  *001  significance  level*  Examination  of  the  change  scores.  In 
Table  2,  In  conjunction  with  the  t-tests  reported  earlier,  supports  the 
view  that  the  source  of  this  effect  is  the  fact  that  the  Shock  stress 
condition  Increased  anxiety  while  the  other  conditions  did  not*  The 
effect  of  TAQ  only  approaches  significance,  with  high  TAQ  subjects  tend¬ 
ing  to  Increase  somewhat  more  In  anxiety* 

In  summary,  the  covariance  and  t-test  analyses  of  ACL  swesures  to¬ 
gether  Indicate  that  Shock  stress  increased  reported  enxiety,  that  Ego 
stress  at  best  only  served  to  maintein  the  Initial  level  of  anxiety,  and 
that  the  Control,  low  stress,  swnlpulation  gradually  reduced  anxiety* 

The  stressors,  then,  functioned  as  Intended  for  the  Control  and  Shock 

15*  Because  of  slightly  differing  numbers  of  subjects  In  the  cells,  the 
sum,  variance,  and  covariance  of  each  cell  were  adjusted  in  propor¬ 
tion  to  the  number  of  subjects  in  that  cell*  (Soe  Ferguson,  1959*) 
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groups,  but  had  little  effect  on  the  anxiety  level  of  subjects  in  the 
Ego  Stress  condition, 

The  other  direct  neaeure  of  anxiety associated  erousal  is  the  palnar 
perspiration  measure.  Table  4  presents  these  data  for  the  PPM  given  at 
four  diffarent  times  during  the  course  of  the  experimental  session.  The 
general  pattern  is  very  different  from  that  seen  for  the  ACL  measures, 
with  all  groups  shot^ring  a  decrement  from  the  initial  level*  By  t-test  for 
the  difference  between  correlated  means,  this  decrement  is  significant  at 
the  .05  probability  level  for  the  Shock  group  and  at  the  *10  level  for  the 
other  groups.  The  difference  between  the  initial  and  the  third  and  fourth 
measures  is  significant  at  beyond  the  .05  level  for  all  groups. 

The  difference  in  stress  effect  on  these  two  measures,  ACL  and  PPM, 
both  of  which  are  purported  to  assees  anxiety  arousal,  calls  to  attention 
the  set  of  interrelationships  among  the  several  axnciety  measures  that  were 
given  prior  to  and  during  the  experimental  session*  The  details  of  these 
results  are  confined  to  Block  (1963,  Appendix  D).  Of  greatest  interest  is 
the  fact  that  the  correlation  between  PPM  and  ACL  is  in  general  very  low. 

(The  average  of  these  correlations  is  *15.)  This  is  true  in  spite  of  the 
fact  that  the  correlations  between  different  administrations  of  the  seme 
meaeure  are  high  enough  to  indicate  that  both  meaaures  have  fairly  high 
reliability.  (In  the  Control  condition,  the  first  and  second  ACL  measures 
correlate  *94,  the  first  and  second  PPM  measures  correlate  *64.) 

The  correlations  between  the  predispositional  anxiety  questionnaires 
and  the  ACL  and  PPM  warrant  two  conclusions.  (These  correlations  may  be 
found  in  Block  (1963,  Appendix  D.)  First,  there  is  a  consistent  but  moder« 
ately  small  correlation  between  the  questionnaires  designed  to  measure  the 
predisposition  to  anxiety  arousal  and  the  ACL  index  of  arousal.  The  correla¬ 
tions  average  around  ,40,  There  is  clearly  little  relationship,  however. 
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betwttn  the  predlsposltional  questionnaires  and  the  PPM*  The  reason  that 
these  predlsposltlonal  Indices  relate  to  some  degree  with  ACL  but  apparently 
do  not  relate  to  PPM  may  reside  slowly  In  the  fact  that  both  the  ACL  and  the 
predlsposltlonal  questionnaires  Involve  reports  about  consclouslypercelved 
anxiety  symptoaiSi  tdille  the  PPM  Indexes  a  not*very»sallent  physiological 
response*  It  appears  that  If  the  PPM  measures  a  component  of  anxiety,  It 
Is  a  component  largely  Independent  of  the  conscious  anxiety  feelings  meas* 
ured  by  the  ACL  and  the  predlsposltlonal  questionnaires* 

Of  the  two  direct  measures  of  arousal,  the  ACL  alone  reflects  differ¬ 
ences  In  the  stress  manipulations*  The  fact  that  these  differences  are  In 
the  expected  direction  for  the  Control  and  Shock  conditions  lends  support 
to  the  validity  of  the  ACL  as  an  Index  of  aroused  anxiety*  Additional 
st^port  for  the  ACL's  validity  Is  found  In  the  correlations  %rlth  the  fre- 
quently-uaed  TAQ*  In  view  of  these  facts.  In  combination  with  the  generally 
Inconclusive  relationships  obtaining  for  the  PPM,  It  was  decided  to  focus 
exclusively  upon  the  ACL  as  the  direct  Index  of  the  degree  of  aroused  anxiety* 

The  learning  task  swans  are  presented  In  Table  5*  Contrary  to  expec¬ 
tation,  there  were  no  meaningful  differences  among  the  stress  conditions 
In  learning  performance*  Also,  In  contrast  to  the  findings  of  Spence, 

Farber,  and  McFann  <1956)  for  a  similar  learning  task,  there  was  no  pattern 
of  positive  relationship  between  learning  performance  and  any  of  the  anxi¬ 
ety  Indices*  With  the  TAQ,  the  highest  correlation  Is  -.13;  the  average 
correlation  of  the  two  learning  Indices  over  the  pra-  and  post-stress 
trials  Is  -*03* 

Since  the  expected  positive  relationships  with  stress  and  anxiety  did 
not  occur,  the  learning  measure  could  not  bo  vwed  as  an  Index  of  drive 
arousal  as  had  bean  hoped*  Although  of  some  Interest  In  Itself,  this 
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p«rfonMne«  Maiur*  will  not  bo  furthor  analysed  In  this  paper. 

The  major  conclusions  arising  from  the  preceding  analysis  of  the  three 
arousal  Indices  are  as  follows:  first,  the  ACL  Is  to  be  focused  upon  as  the 
primary  Index  of  anxiety  arousal;  second,  the  ACL  scores  Indicate  effective 
anxiety  arousal  In  the  Shock  stress  condition  and  anxiety  reduction  In  the 
Control  condition;  third,  the  ACL  scores  Indicate  that  the  Ego-threat  man¬ 
ipulation  was  Ineffective. 

Since  this  Indication  of  the  Ineffectiveness  of  the  Ego  stress  Is  not 
contravened  by  mey  evidence  from  the  PPM  or  the  learning  task,  it  was  de¬ 
cided  to  omit  the  Ego  condltlMi  from  the  analyses  of  problem  solving  scores 
16 

which  will  follow  . 

Performance  on  Problem  Solving 

The  focal  point  of  the  study  Is  the  relationship  of  the  stress  and 
anxiety  variables  to  problem  solving  performance.  The  mean  scores  on  prob¬ 
lem  solving  are  presented  in  Table  6  for  the  Control  and  Shock  conditions 
and  the  three  TAQ  levels.  An  analysis  of  covariance  on  this  2E3  matrix  of 

problem  solving  scores,  with  Admlidstratlve  and  Electronics  Aptitude  con- 

17 

trolled  through  multiple-regression  covariance.  Is  susnarised  In  Table  7  . 

With  aptitude  controlled  by  covariance,  the  anxiety  effect  Is  signifi¬ 
cant  at  the  .05  level  and  the  stress  effect  reaches  the  .12  probability 
level. 

The  problem  solving  means  adjusted  by  the  covariance  with  aptitude 

16.  The  mean  problem  solving  scores  for  the  Ego  condition  are  presented 
In  Block  (1963,  i^endlx  X). 

17.  Because  of  slightly  differing  nudber  of  subjects  among  the  cells,  a 
correction  for  unequal  n's  was  made  In  the  analysis.  (See  footnote 
15,  p.  31.) 
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appear  In  Table  8*  Mean  difference  t*teata  Indicate  that  In  the  Shock  con¬ 
dition  the  Low  Anxious  group  tends  to  be  superior  to  the  cooblned  High  and 
Middle  Anxious  groups  (t«l*86,  p^tOS)  and  in  the  Control  condition^  the 
Middle  Anxious  group  is  inferior  to  the  other  two  groups  coinbined  (t«2*20, 
p^»05)  • 

A  further  analysis  involved  a  division  of  the  stibjeets  into  two  apti¬ 
tude  levels t  those  who  scored  above  the  median  on  both  Administrative  and 

Blectronics  Aptitude  and  those  who  scored  below  the  median  on  either  aptl- 
18 

tude  score  •  Table  9  contains  the  mean  scores  on  problem  solving  for 
groins  divided  on  this  basis* 

Inspection  of  the  table  suggests  that  the  stress  and  anxiety  effects 
are  largely  confined  to  hi^  aptitude  subjects*  The  overall  advantage  of 
the  Shock  condition  over  the  Control  condition,  for  example,  is  *91  for 
the  high  aptitude  subjects  while  for  the  low  aptitude  subjects  there  is  a 
negligible  difference  of  *09  in  the  opposite  direction*  Within  the  Shock 
condition,  the  superiority  of  Low  TAQ  subjects  seems  marked  for  high  eptl- 
tude  subjects,  while  there  appears  to  be  little  relation  with  TAQ  level  for 
low  aptitude  subjects*  Tfithin  the  Control  condition,  there  is  suggestion 


18*  A  relationship  between  the  size  of  the  stress  effects  and  aptitude 
level  had  been  considered  possible  from  the  beginning  of  the  experi¬ 
ment*  (Prof*  D*  W*  Tqrlor  had  predicted  a  higher  probability  of 
facilitation  for  high  ^tltuda  subjects  on  the  assumption  that  they 
would  have  a  higher  confidence  level.)  However,  the  decision  to  con¬ 
duct  this  analysis  was  an  a  posteriori  decision*  An  original  analysis 
of  covariance  which  had  included  the  Ego  condition  produced  evidence 
for  significant  non-homogeneity  of  regression,  severely  limiting  the 
usefulness  of  the  covariance  edjustment  and  suggesting  that  there 
might  be  significant  relationships  at  some  levels  of  aptitude  but  not 
at  others*  An  aptitude- level  breakdown  then  revealed  that  the  prlioary 
locus  of  the  effects  was  among  the  high  aptitude  stibjects*  This  find¬ 
ing  was  of  sufficient  importance  to  warrant  reporting  such  an  analysis 
even  after  the  decision  to  exclude  the  Ego  group  from  the  analysis  un¬ 
expectedly  removed  the  heterogeneity  of  regression*  The  fact  that  the 
effect  had  been  informally  predicted  further  supported  the  decision  to 
report  this  analysis* 
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of  a  curvilinear  relaelonsblp  with  TAQ  level  for  both  aptitude  groupa^  but 
thla,  too^  Is  more  narked  In  the  high  aptitude  sub-group. 

An  analysis  of  covariance  (unweighted  means)  for  the  high  aptitude 

19 

group  Is  suonarlsed  in  Table  10  •  For  these  high  aptitude  subjects,  a 

significant  TAQ  effect  is  again  obtained  (p".02),  as  It  was  for  the  analy¬ 
sis  over  all  subjects  that  tras  reported  In  Table  8;  In  addition,  hotfever, 

20 

the  stress  effect  attains  a  significant  level  (p<.05)  • 

The  high  aptitude  means  adjusted  for  covariance  appear  In  Table  11. 

It  Is  clear  that  the  significant  overall  stress  effect  Is  caused  by  the 
advantage  of  the  Shock  condition  for  middle-  and  lotf- anxious  stibjectS;  for 
high  anxious  subjects,  the  strees  condition  appears  to  make  little  differ¬ 
ence.  Mean  difference  t-tests  Indicate  that  the  Middle  Anxious  Shock  group 
Is  superior  to  Its  Control  counterpart  at  beyond  the  .05  level  (t"2.26), 
idille  the  advantage  of  the  Shock  condition  for  the  Low  Anxious  std>jeets 
reaches  the  .08  level  (t<*1.81). 

Within  the  Shock  condition,  the  Low  Anxious  subgroup  Is  superior  to 
both  the  Middle  Anxious  and  High  Anxious  subgroups  at  beyond  the  .05  level 
(t«2.09  and  2.00  for  the  differences  with  Middle  and  High  Anxious,  respec¬ 
tively).  Within  the  Control  condition,  the  Middle  Anxious  group  Is  Inferior 
to  the  other  two  groups,  at  the  .05  level  with  respect  to  the  Low  Anxious 
group  (t"2.36)  and  at  the  .10  level  with  respect  to  the  High  Anxious  group 
(t-1.72). 


19.  Only  Administrative  ^tltude  Is  used  as  the  covarlate  In  this  analysis, 
since  only  with  this  aptitude  measure  does  a  correlation  with  aptitude 
remain  after  the  subjects  have  been  partitioned  by  aptitude  level. 

20.  Similar  results  are  obtained  by  an  analysis  of  variance  for  the  high 
aptitude  group,  using  the  least-squares  method  of  correcting  for  un- 
eqiial  numbers  of  subjects.  An  F  of  4.85  for  the  Stress  term  reaches  the 
.05  significance  level,  ^dille  an  F  of  4.08  for  the  Anxiety  term  reaches 
the  .025  level.  Again,  the  Interaction  term  is  not  significant. 


45 


i 


if 


w 


i 

I 


m 

u 


& 


46 


Duncan  taatSi  t^ich  ara  daslgned  for  a  poatarlorl  tasting  of  naan  dif« 
feraneaa  and  so  ara  nora  consarvatlva^  tand  to  support  tha  conclusions  basad 
on  t-tastS|  although  fauer  of  tha  dlffarancas  attain  tha  .03  laval*  By 
Duncan  test,  tha  Shock  advantage  over  Control  does  not  quite  reach  tha  *05 
level  for  either  Middle  or  Lou  Anxious  subjects,  tflthln  tha  Shock  condi¬ 
tion,  the  Low  Anxious  subjects  ara  superior  to  the  High  Anxious  subjects 
at  tha  ,05  level  but  their  advantage  over  tha  Middle  Anxious  group  does 
not  reach  tha  .05  level.  Within  Control,  tha  Middle  Anxious  -  Low  Anxious 
difference  reaches  significance  but  the  Middle  Anxious  •  High  Anxious  dif¬ 
ference  does  not. 

In  suBSMry,  the  analysis  of  problem  solving  scores  for  all  subjects 
demonstrates  a  significant  relationship  between  TAQ  level  and  problen 
solving,  fihen  the  analysis  is  limited  to  subjects  of  high  aptitude,  the 
data  tend  to  support  the  view  that  there  Is  also  a  significant  stress 
effect,  with  the  Shock  stress  condition  superior.  Within  the  Shock  con¬ 
dition,  the  Low  TAQ  group  spears  to  be  superior  to  the  two  hl|^r  TAQ 
groups,  while  In  the  Control  condition  the  Middle  Anxious  group  tends  to 
be  Inferior  to  the  two  extresM  TAQ  groups. 

Reliability  of  the  Problem  Solving  Measure 

The  reliability  of  the  set  of  problesas  was  estlmeted  at  .56.  Relia¬ 
bility  was  estimated  by  applying  the  Spearman-Brown  formula  to  the  correla¬ 
tion,  within  the  Control  gro<9,  of  two  slx-ltem  subaets  created  by  pairing 
ItesM  on  difficulty  level.  Since  the  original  order  of  the  problems  was 
determined  In  part  by  varying  the  difficulty  level  of  successive  problems, 
the  subsets  used  In  the  reliability  estimation  approximated  those  of  an 
altemata- Items  reliability  estimation. 


47 


It  w«i  suggMttd  that  a  aubaat  of  tha  problama  night  hava  alnoat 
equally  high  rallablllty  and  ha  nora  responaiva  to  tha  axparimantal  varia- 
blaa.  Accordingly,  a  aupplamantary  analyala  waa  executed.  It  vaa  begun 
by  correlating  each  problea  with  the  total  problem  aolvlng  acore.  Then, 
thoae  alx  problama  which  correlated  moat  highly  with  the  overall  acore 
(all  correlated  at  .41  or  above)  were  combined  Into  a  new  acale.  The  re> 
liability  of  thla  alx*ltem  acale,  computed  In  the  aaae  manner  aa  for  the 
twelve-item  acale,  waa  .54,  nearly  aa  high  aa  for  the  twelve-item  acale, 
although  half  Ita  length. 

Problem  aolvlng  acorea  were  obtained  for  all  aubjecta  on  tha  baala  of 
thla  new  acale,  and  breakdowna  on  atreaa,  anxiety,  and  aptitude  level 
parallel  to  thoae  reported  above  were  executed.  The  reaulta  of  theae  anal- 
yaea  Indicated  a  pattern  of  relatlonahlpa  very  almllar  to  thoae  baaed  on 
the  twelve-item  acale.  It  appeared  that  In  no  Inatance  would  a  relatlon- 
ahlp  not  prevloualy  algnlflcant  now  reach  a  algnlflcant  level.  Accordingly, 
thla  analyala  waa  not  carried  further. 

Anxiety  Arouaal  Mechanlams 

The  next  queatlon  to  be  examined  la  whether  the  TAQ  and  atreaa  rela¬ 
tlonahlpa  with  problem  aolvlng  can  be  accounted  for  by  the  level  of  anxiety 
arouaal,  aa  Indexed  by  the  ACL.  The  ACL  meana  appropriate  to  the  analyala 
hava  been  reported  earlier.  In  Tablea  1  and  2.  The  appropriate  problem 
aolvlng  meana  are  In  Tablea  8  and  9. 

It  la  clear  that  a  aimple,  linear  relatlonahlp  relating  ACL  level  to 
tha  performance  meaaurea  la  not  tenable,  alnce  auperlor  problem  aolvlng  la 
aaaoclated  with  a  algnlflcant  Increaaa  In  ACL-lndexed  anxiety  when  Control 
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and  Shock  strett  conditions  srs  conparsd,  but  is  invsgssly  associated  with 
the  dsgrss  of  ACL  increase,  (and  \fith  initial  and  post-strass  levels), 
when  TAQ  levels  within  the  Shock  condition  are  compared. 

One  resolution  of  this  apparent  contradiction  is  to  assuaie  a  cur¬ 
vilinear  relationship  between  ACL  change  and  problem  solving,  such  that 
a  moderate  degree  of  ACL  change  would  be  associated  with  maximal  problem 
solving  perfonsance.  Thus,  the  Low  TAQ  Shock  subgroup's  increase  of  1,95 
from  the  first  to  the  second  ACL  would  be  near  the  maximally  effective  level; 
this  subgroup  had  the  highest  problem  solving  score.  The  four  subgroups 
Which  clustered  together  on  problem  solving  all  showed  either  little  change 
or  a  considerable  increase,  while  the  subgroup  lowest  on  problem  solving. 
Middle  TAQ  Control,  was  the  only  one  to  shot?  a  significant  decline  in  ACL 
level  (this  group's  decline  of  1,69  is  significant  at  the  ,02  level,  t*2,67). 
Somewhat  contravening  the  probability  that  such  a  relationship  is  valid 

are  the  correlations  within  the  subgroups  between  problem  solving  and  ACL 
21 

change  ,  Among  the  expectations  arising  from  the  curvilinear  l^otbesis 
would  be  the  following,  with  the  relationships  that  were  actually  observed 
listed  in  parentheses:  a  positive  relationship  in  the  three  Control  sub¬ 
groups,  particularly  in  the  Middle  TAQ  gro^p  (Observed:  Middle  Anxious, 

-•54;  Low  Anxious,  -,14;  High  Anxious,  -,28);  a  negative  relationship  in 


21,  These  have  been  estimated  by  Quennoille's  fonaula  for  the  correlation 
of  one  variable  with  the  difference  between  two  other  variables: 


’^P.S,(ACL2*'ACL^) 


'^P,S,(ACL2)  ”  'P,S.(ACLp 


49 


the  Middle  and  High  Anxious  Shock  subgroups  (Observed t  Middle  Anxious, 

'<■•07;  High  Anxious,  -.SS)*  Only  one  of  the  five  expected  relationships 
Is  even  In  the  correct  direction.  Although  there  are  definite  limitations 
on  the  validity  of  these  correlations  arising  from  the  limited  reliability 
of  the  problem  solving  scale,  the  relatively  small  numbers  of  subjects  In 
each  cell,  and  the  restricted  ranges  on  ACL,  the  overall  lack  of  congruence 
with  the  patterns  demanded  by  a  curvilinear  relationship  remains  Impressive. 
Of  particular  Interest  Is  the  appreciable  negative  correlation  (r"-.54)  In 
the  Middle  XAQ  grot^,  which  was  at  the  low  end  of  both  the  ACL  change  and 
the  problem  solving  distributions. 

There  Is  thus  serious  question  as  to  whether  anxiety  arousal,  per  se, 
as  measured  by  the  ACL,  pliqred  a  major  role  In  mediating  the  observed  stress 
and  TAQ  effects  on  problem  solving. 

Correlations 

Block  (1963,  Appendix  B)  reports  the  correlations,  with  problem  solving, 
of  ell  the  Indices  of  anxiety  and  attitude  that  were  used,  with  groups 
classified  on  the  basis  of  aptitude  level  and  stress  condition. 

The  correlations  with  problem  solving  tend  to  be  low  and  non«slgnlfl* 
cant.  Because  of  the  limited  reliability  of  the  problem  solving  battery, 
the  Implications  of  this  and  the  more  specific  findings  are  not  clear; 
they  are,  however,  suggestive. 

Perhqis  of  greatest  Interest  Is  the  fact  that  although  the  various 
predlsposlclonal  anxiety  measures  tend  to  be  highly  correlated  aaMng 
themselves,  their  correlations  with  problem  solving  tend  to  be  rather 
different  and  to  be  dependent  on  the  stress  condition  and  latitude  levels 
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of  tha  subjactii  Thus,  for  high  aptitude  subjects,  the  only  predlsposl- 
tlonal  measures  which  approach  a  significant  level  of  correlation  with 
problem  solving  are  as  followst  for  Control,  the  Anxiety  Arousal  Scale; 
for  Ego  Stress,  the  Body  Anxiety  Scale  and  the  debllltatlve  subtest  of 
the  Achievement  Anxiety  Scale;  and,  for  Shock  Stress,  the  TAQ.  For  low 
aptitude  subjects,  still  different  scales  tend  to  be  the  superior  cor¬ 
relates  of  problem  solving  performance,  trlth  the  facllltatlve  and  deblll¬ 
tatlve  subtests  of  the  Anxiety  Response  Seale  and  the  Anxiety  Arousal 
Scale  being  those  which  are  most  consistently  high*  Although  these  re¬ 
lationships  are  of  Interest,  their  importance  Is  qualified  by  the  limited 
reliability  of  the  problem  solving  scale.  In  view  of  this  limitation,  and 
the  fact  that  these  relationships  are  somewhat  peripheral  to  the  primary 
results  of  the  study,  they  will  not  be  further  analyzed  In  the  present 


report 
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DISCUSSION 

Effectiveness  of  Stress  Manipuletions 

The  meesures  of  anxiety  erousel  teken  during  the  session  Indicated 
that  the  Instructions  were  suceeseful  In  Increasing  anxiety  In  the  Shock- 
threat  condition  and  In  reducing  anxiety  In  the  Control,  lowthreat, 
condition.  Conparlsons  between  these  two  conditions  are  thus  of  Interest. 
Since  the  Ego-threat  manipulations  did  not  increase  anxiety,  the  expected 
comperlson  between  stresses  low  and  high  In  ego-threat  cannot  be  made. 

There  are  several  possible  reasons  for  the  Ineffectiveness  of  the 
Ego- threatening  Instructions.  First,  the  experlMnter  and  the  experl- 
amntal  situation  might  not  have  been  perceived  as  very  central  to  the 
subjects'  real-life  system  of  rewards  and  punishments.  Second,  it  was 
learned  that  the  Air  Force  subjects  used  In  this  experiment  had  become 
quite  accustomed  to  public  announcement  of  their  relative  standings  on 
tests;  the  threat  of  such  announcements  was  one  of  the  centre!  ego-stress 
manipulations.  Finally,  these  subjects  represented  a  population  that  was 
probably  selected.  In  part,  on  the  basis  of  ability  to  tolerate  ego-threat. 

The  fact  that  there  Is  definite  evidence  for  the  failure  of  the  ego- 
stress  manipulations  to  arouse  anxiety  is  of  some  Interest  In  itself,  for 
It  emphasises  the  great  importance  of  using  measures  of  transient  anxiety 
arousal.  It  Is  slgnlflcent  that  such  smasures  of  arousal  have  rarely  been 
used  In  studies  of  the  effects  of  anxiety  and  stress  on  perfonnance.  Since 
the  kinds  of  stress  manipulations  In  the  Ego-threat  condition  were  In  most 
respects  similar  to  those  used  In  other  experlamnts.  It  seems  very  likely 
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that  the  criterion  of  threat-related  anxiety  arousal  has,  unknowingly,  not 
been  net  in  sons  previously  reported  experiments.  It  is  even  entirely  pos¬ 
sible  that  nany  experinental  threat  situations  which  have  produced  effects 
on  performance  (learning  achievement,  for  example)  have  not  affected  the 
level  of  aroused  anxiety.  Further  use  of  such  repeatable  indices  of  tran¬ 
sient  arousal  level  as  the  ACL  and  physiological  indices  might  be  very 
helpful  in  clarifying  some  of  the  contradictory  results  that  have  been 
reported. 

Although  the  ACL  proved  an  effective  indicator  of  anxiety  arousal, 
the  PPM  did  not.  There  is  no  evidence  to  indicate  why  the  PPM  did  not 
reflect  differences  between  the  stress  conditions;  however,  one  distinct 
possibility  is  that  the  PPM  is  related  primarily  to  that  type  of  anxiety 
arising  from  feelings  of  ego-threat.  Such  stress  situations  as  psycho¬ 
therapy  (Mowrer,  1953),  Ph.  D.  oral  examinations  (Bixenstein,  1955)  and 
performing  before  an  audience  (Paivio  and  Laiid>ert,  1959)  are  clearly 
related  to  the  ego- threatening  aspects  of  anxiety;  it  is  in  such  situations 
that  the  clearest  evidence  for  the  validity  of  the  PPM  has  been  forthcoaMLng. 
The  fact  that  the  Shock  stress  condition  did  not  produce  an  increase  in  PPM 
level  would  then  be  consistent  with  the  design  of  this  stress  manipulation, 
which  included  a  reduction  in  ego- threat  cues. 

An  alternative  possibility  is  that  only  at  higher  levels  of  anxiety 
than  those  extant  here  is  the  PPM  index  responsive  to  changes  in  anxiety 
level. 

It  is  also  not  possible  to  know  for  certain  why  the  learning  tasks 
were  not  sensitive  to  differences  in  anxiety  level  and  stress  conditions. 

A  probable  explanation  centers  about  the  fact  that  tha  subjects  who  were 
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uied  had  htd^as  a  reault  of  thalr  actlvltlai  in  laarnlng  Chlnaaa^  a  large 
amount  of  training  in  rota  learning*  One  reault  of  such  axtanaiva  train¬ 
ing  would  likely  be  to  make  the  individual  mode  of  reaponae  to  a  rote 
learning  teak  leaa  dependent  on  individual  peraonality  characteriatlea  or 
emotional  atatea,  and  more  dependent  on  reaaonably  adaptive  habita.  It 
may  be  important  that  for  laoat  aubject  populationa  which  have  been  uaed 
in  previoua  atudlea,  the  timed  rote-leaming  procedure  la  quite  a  new 
experience:  thla  newneaa  may  be  a  major  aource  of  both  the  anxiety  and 
the  potential  for  emotional  diaruption  and  facilitation* 

Relationahipa  with  Problem  Solving 

The  problem  aolvlng  differencea  obaerved  between  the  Shock  and  Control 
condltiona,  and  thoae  related  to  TAQ  level,  are  of  intereat,  in  apite  of 
the  fact  that  the  conpariaon  with  Ego- threatening  atreaa  conditiona  cannot 
be  made* 

The  inability  to  compare  the  reaulta  of  Shock  and  Ego  atreaa  doea, 
however,  liiait  the  uaefulneaa  of  any  extenaive  dlacuaaion  of  the  initial 
theoretical  model  and  hypotheaea*  In  brief,  thoae  expectationa  that  re¬ 
main  relevant  are  aa  followa:  (a).  Shock  atreaa  will  facilitate  perform¬ 
ance  in  conpariaon  with  Control;  (b),  TAQ  level  will  be  poaitively  related 
to  facilitation  in  Shock  atreaa;  (c),  (an  alternative  to  the  previoua 
Iqrpotheaia),  TAQ  level  will  be  curvilinear ly  related  to  performance  in 
Shock  atreaa;  (d),  meaaurea  of  arouaed  anxiety  will  be  related  to  aiqr 
problem  aolvlng  differencea  noted  among  the  atreaa  and  anxiety  aubgroupa* 

Of  theae  four  hypotheaea,  the  evidence  aupporta  only  the  flrat*  The  evi¬ 
dence  relevant  to  the  aecond  and  third  ia  clearly  negative,  and  while  the 


•vldftnc*  for  eh«  fourth  is  anblguous,  It  tsnds  to  bs  nsgatlve,  at  laaat 
so  far  as  ths  ACL  Indsx  is  concsrnsd. 

Ths  svldsncs  Is  consonant  with  that  aspsct  of  ths  original  nodsl  con* 
csmsd  with  ths  facilitativs  offsets  of  strsss  when  ths  stress  is  low  in 
ego- threatening  cues*  It  is  of  considerabls  interest  that  high  anxious 
subjscts  (as  deterained  by  TAQ  Scores)  were  not  debilitated  by  the  Shock- 
stress  condition,  even  though  a  significant  incraase  in  anxiety  was  pro¬ 
duced  in  these  subjects*  This  contrasts  with  the  very  eosnon  finding  that 
stresses  high  in  ego-threat  produce  disruption  for  anxious  subjscts*  Thus, 
in  spite  of  the  failure  of  the  ego-stress  manipulation,  there  is  soma  sup¬ 
port  for  the  assusvtion  that  a  stress  low  in  ego-threat  cues  will  have  less 
of  a  tendency  to  disrupt  performance  than  a  stress  which  is  high  in  such 
cues* 

The  evidence  is  quite  clear,  however,  that  the  facilitation  is  not 
mediated,  in  a  simple  multiplicative  fashion,  by  the  degree  of  anxiety 
that  is  aroused*  The  aspects  of  ths  model  leading  to  this  expectation 
are  not  supported*  In  consequence,  each  of  the  major  findings  will  be 
briefly  discussed  in  terms  of  a  simpler  model,  one  in  which  "level  of 
self-confidence"  is  the  central  concept* 

An  initial  question  is  why  the  anxiety  and  stress  effects  were  cen¬ 
tered  primarily  aanng  high  aptitude  subjects*  We  would  propose  that  level 
of  self-confidence  is  a  critical  mediator  of  the  facilitativs  effects  of 
stress:  only  subjects  who  feel  confident  that  by  an  increase  in  effort 
they  can  in  fact  improve  performance  enough  to  avoid  the  painful  conse¬ 
quences  of  poor  performance  will  be  likely  to  direct  their  motivation  to 
such  an  increase  in  effort,  and  thus  only  confident  subjects  will  show 
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inprovsd  performance.  Subjects  high  in  intellectual  aptitude  would  much 
more  likely  have  had  a  background  of  reinforcing  experiences  that  would 
contribute  to  having  a  high  confidence  level  in  an  intellectual  task 
stress  situatioui  and  would  therefore  more  likely  respond  to  the  Shock- 
threat  conditions  by  increasing  effort. 

The  concept  of  self-confidence  also  serves  to  explain  the  fact  that 
the  improvement  due  to  Shock  stress  was  confined  to  subjects  in  the  lower 
and  middle  levels  of  test  anxiety,  for  the  confidence  level  of  such  sub¬ 
jects  would  be  reasonably  high,  while  the  confidence  level  of  subjects 
who  rate  themselves  as  chronically  anxious  in  test  situations  would  likely 
be  low. 

The  relationship  with  TAQ  level  within  the  Shock  condition  would  be 
congruent  with  the  confidence  level  explanation,  for  it  would  depend  only 
on  the  preceding  asaueption  of  an  inverse  relationship  between  confidence 
level  and  TAQ  level.  However,  this  type  of  explanation  does  not  appear 
applicable  to  the  TAQ  relationships  found  within  the  Control  condition, 
for  in  this  condition  the  subjects  had  no  grounds  for  expecting  to  avoid 
a  punishment  or  obtain  a  reward  for  superior  performance.  The  observed 
curvilinear  relationship  with  TAQ  level  would  therefore  have  to  be  ex¬ 
plained  on  different  grounds. 

A  curvilinear  relationship  in  which  the  middle  anxious  subjects  are 
inferior  is  an  unusual  one  in  anxiety-performance  relationships;  the  only 
suijor  study  reporting  such  a  relationship  is  that  by  Travers,  who 

found  it  to  hold  in  only  one  of  two  replications.  The  most  striking  char¬ 
acteristic  of  the  Middle  TAQ  group  in  this  experiment  is  its  significant 
decline  in  aroused  anxiety  efter  hearing  the  stress-reducing  instructions. 


This  is  thtt  only  subgroup  to  show  such  a  decline*  One  interpretation 
for  the  fact  that  only  the  Middle  lAQ  subjects  decline  in  anxiety  would 
be  to  assume  that  chronically  high*anxious  people  tend  to  be  relatively 
unresponsive  to  threat-reducing  cues,  and  that  low-anxious  people  have 
little  anxiety  to  be  reduced*  The  middle-anxious  subjects,  then,  would 
tend  to  be  the  only  ones  responsive  to  reductions  in  the  stress  stimuli* 

The  proposed  interpretation  for  the  poor  problem  solving  observed 
in  this  group  is  that  the  decline  in  ACL  level  was  a  result  of  a  decline 
in  interest  in  the  task,  resulting  from  the  threat-reducing  instructions 
given  to  the  Control  group*  Such  a  reduction  in  interest  level,  in  a 
situation  where  there  were  no  external  demands  for  good  performance, 
would  tend  to  produce  poor  perfonuuice  on  the  subsequent  problem  solving 
task* 

The  foregoing  set  of  interpretations  have  In^licit  in  them  the 
suggestion  that  anxiety,  per  se,  is  not  an  important  determinant  of  per¬ 
formance  when  the  stress  is  perfoxmance-facilitative*  The  indices  of 
anxiety  are  assumed  to  be  measuring  other  characteristics,  the  TAQ  meas¬ 
uring  confidence  level  and  the  ACL  measuring  task-related  interest  level. 

While  the  evidence  for  irrelevance  of  aroused  anxiety  level  to  the 
stress  and  TAQ-related  differences  in  problem  solving  is  not  conclusive, 
it  clear  that  facilitation  of  problem  solving  performance  by  stress 
is  not  dependent  upon  the  production  of  a  high  level  of  anxiety*  The 
subgroup  most  highly  facilitated  on  problem  solving.  Low  TAQ  Shock,  was 
in  fact  the  group  showing  the  smallest  Increase,  and  the  lowest  post- 
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22 

•trefs  lavel,  of  ACL-indexed  anxiety  • 

In  relation  to  the  facilitation  by  stress,  observed  anong  high  ap¬ 
titude  subjects,  it  should  be  noted  that  this  finding  is  consistent  with 
the  findings  of  Cattell  and  Scheier  (1958,  1960),  who  report  that  the 
anticipation  of  a  realistic  threatening  situation  (running  to  exhaustion 
on  a  treadmill)  markedly  decreased  the  level  of  the  anxiety-related  factor 
they  have  labelled  "Neurotic  Debility."  They  suggest  that  "challenge  to 
effort,  with  minimal  involvement  of  major  sentiment  systems  and  their 
attendant  anxieties  ...  stinulates  the  capacity  to  mobilize  .  •  * 

The  Shock  stress  situation  used  in  the  present  experiment  was  designed  to 
have  Just  these  characteristics.  They  have  further  found  that  the  "Neurotic 
Debility"  factor  is  related  to  performance  on  a  wide  variety  of  cognitive 
tasks,  xHiile  the  factor  they  label  "Anxiety"  does  not  relate  to  such  per¬ 
formance.  It  is  only  necessary  to  equate  "lack  of  confidence,"  which  we 
assumed  TAQ  to  index,  with  "neurotic  debility,"  to  make  this  finding  con¬ 
sistent  with  the  fact  that  in  this  experiment  TAQ  was  related  to  perform¬ 
ance,  but  the  relationship  was  apparently  not  mediated  by  aroused  anxiety 
level. 

Similarly  consistent  is  Van  Busklrk's  (1961)  recent  finding,  referred 
to  earlier,  that  fear-of- failure  is  negatively  related  to  performance  on 


22.  A  decision  as  to  how  general  this  finding  is  would  require  further 

investigation  using  as  large  a  number  of  different  indices  of  aroused 
anxiety  as  possible;  it  is  quite  possible  that  other  Indices  would 
reflect  a  mediating  role  even  though  the  indicee  used  here  did  not. 
The  correlation  among  Indices  purporting  to  measure  anxiety  is  no- 
totiously  low,  as  has  been  demonstrated  by  Lacey  (1956)  and  by  Hand¬ 
ler,  Handler,  Kremen  and  Sholiton  (1961). 
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eonplcoe  reasoning  tasks  ulille  anxiety-related  Drive,  as  measured  by  the 
Manifest  Anxiety  Scale,  la  positively  related  to  performance.  These 
studies  strongly  urge  the  usefulness  of  further  attempts  at  discriminating 
bet\'7een  the  activation  component  of  anxiety  and  other  conqponents. 

Interaction  of  Task  Characteristics  with  Stress  and  Anxiety  Factors 

The  discussion  up  to  this  point  has  spolten  of  stress-related  facili¬ 
tation  and  disruption  as  general  effects.  Yet  It  Is  highly  probable  that 
tastes  vary  In  their  sensitivity  to  both  disruption  and  facilitation. 

Since  only  one  type  of  task  was  analyzed  In  the  present  experiment.  It 
Is  liqtosslble  to  Imow  to  what  extent  the  observed  relationships  with  per¬ 
formance  depended  on  the  special  charocterl sties  of  the  problem  solving 
task.  We  can,  however,  suggest  some  probable  effects  of  task  differences. 

A  notable  difference  between  the  type  of  problem  solving  task  used 
here  and  the  typical  rote  learning  task  Is  In  the  length  of  the  time 
Interval  allowed  for  responding.  The  much  longer  period  for  response  In 
the  problem  solving  task  XTOuld  In  all  lllcellhood  make  It  less  sensitive 
to  disruption  through  blocking  by  momentarily-competing  responses  and 
through  momentary  lapses  and  shifts  of  attention.  It  Is  momentary  ef¬ 
fects  which  may  be  produced  by  the  Drive,  or  arousal,  components  of  an 
anxiety  response.  The  lack  of  any  evidence  of  disruption  within  the 
Shock  condition  could,  then,  be  explained  by  assuming  that  the  anxiety 
arousal  produced  by  the  Shock-stress  condition  would  not  be  likely  to 
have  a  disruptive  effect  on  this  task,  although  It  might  on  tasks  with 
other  characteristics. 
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There  la,  then,  question  as  to  hov;  ntuch  the  facilltatlve  effects  of 
stress  In  the  present  study  depended  on  the  task,  and  to  what  extent  they 
are  generallsable  to  other  Icinds  of  perfomance.  This  can  of  course  only 
be  answered  through  future  experimentation,  in  uhich  both  task  and  stress 
characteristics  are  varied  and  where  a  separation  is  made  among  the  sev¬ 
eral  probable  components  of  the  anxiety  response* 
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